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THE BULBULS OF KOETH CACHAR. 
Bv F* 0. fcSruAW Bakfk- 

Part £ 

fUc<trf &/<?**: (Ae Bombay Natural Hhlory Society on Btk Jprit, 1$9%.) 

Zajsthixus flavesceks, 

BlYTK's BUliBUL* 

Gates' "Avifannaof B. India/* Ko. 287., Vol I„p k 275.kt,B.B.B., 
Vol. L, p. 193. Murray's " Avifauna," Vol. IL» p. 39, Hume, Cat. 
No* 452 Us. 

Description.— Forehead and crown dark brown, the feathers edged 
olive-yellow and sub-edged grey. Upper plumage olive»brown, tinged 
fluvescent on the romp, Winga olive*brown, edges of quill-fea- 
thers olive-green. Tail olive-brown* shafts rather darker brown. 
Lores black, short supcrcelium from base of upper mandible yellow- 
ish white; cheeks and ear*coverts greenish-grey ; chin pale grey* 
throat, breast, and flanks grey, more or less suffused with yellow ; 
centre of abdomen flavescent ; under tail-coverts bright yellow* Bill 
and legs black ; iridc^ dark brown. 
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Length 8*2 in*; tail 4 in.; wing 3-3 in,; bill at front *4 in., and from 
gape '65 in.; tarsus - 8 in. 

The feathers of the tail are rather* strongly graduated, the centre 
pair exceeding the outermost by rather more than three-quarters of 
an inch. 

Nidxficahom. — The nest is very much like that of the common bul- 
bul (P. 2>ygfBu&); but on an average I think it is proportionately 
shallower. The first I ever saw was compo&d outwardly entirely of 
very dark-coloured materials, the only light thing about it being one 
small yellow loaf woven into the base amongst the other materials ; 
these consisted of black fern nwfc*, dark brown twigs, and teudiils 
of climbing plants. The lining whs composed of the ends of nonie 
grass den udsd of the seeds, which in colour was a 1 >right tan, Anutker 
nest, obtained later on, was composed largely of dead loaves and twigs 
interwoven with, and hound together by, ro«ts, further tftreugthpned 
here and there with a few cobwebs. The lining was of the same 
flowering grass ends as in the other. T do uoi know the name of the 
particular kind of grass frain which it is taken, hut when a quantity 
is put together it has exactly the appearance »f ** kkus*kkus," 
Of five other nests which I have taken, three were much like 
the one first mentioned, and two others were of an intermediate 
type between that and the other one. All seven nests are rather dark, 
even euch leaves as are used in their construction are generally of a 
dark brown or dead green shade, rather than of the commoner colours, 
yellows and reds. In shape, as already mentioned, ikey are shallow 
cups, very neatly and firmly made. Tho majority of those I have 
taken were placed in between wzeval upright twigs, these being only 
partly brought into the rideB of the nest by the circumscribing mate- 
rials. The average of five of the nests was rather less than four 
inches in diameter ; in depth none exceed Vb in., varying between that 
and 1'2 in. The internal measurements are about 3*2 in., by '8 in. 
depth. All the nests were taken from low bushes close to the ground. 
The highest was found at about five feet, the majority between two 
and three and a-half feet. The birds take great pains to conceal them 
well, audit often requires careful searching before they can he found. 
Tub parent bird, moreover, generally leaves the neat very silently, 
and at once quits the neighbourhood. On one occasion only— and 
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then, there were young — did the birds at all assist me in finding 
their nest by hovering about in its vicinity. Of the seven nests two 
contained three eggs each mid one contained only two. Of the 
others one nest had but a single egg in it and the remaining two were 
empty. My nine eggs average in size *96 in. by "58 in. They vary 
in length between "93 in. and 1*00 in., and in breadth between 
■56 in. and -60 in. 

The ground-colour is a faint, very delicate cream, and they are freck- 
led with specks and tiny irregular blotches of brownish-pink and 
with others again., subordinate to these, of pinky-grey, appearing as 
if below the shell. The markings form a very distinct ring in the 
greater number at the larger end, and here too there is a dull purplish 
tint caused by very indistinct, cloudy markings of pale neutral tint. 
Tn about half the eggs, also confined to the larger end, there are a 
few exceedingly fine, short, hair-like marks, the colour of clotted blood 
or of dark brown. 

Of all bulbuls' eggs these arc, I think, the most elongated, but at 
the same time they are obtuse rather than pointed, The shell is 
very fragile and soft in texture* the surface is smooth but quite 



During the cold weather I have seen this rare bulbul as low 
down aa 1,500- feet, but after April they appear all to ascend, above 
three thousand feet, and many goto the highest peaks, nearly 7,000 feet 
high. They keep to. much the same sort of ground as Otocomp&a 
flammniria, and like them assemble in flocks from September to 
April. The flocks appear to differ much in their proportions ; I nave 
Been over thirty collected together, and again T have observed flocks 
constating of only half a dozen individuals. Thej r are rather silent 
birds, when not quarreling (a vice they are rather given to), and they 
do not seem to have any song worthy of the name ; and most of their 
other notes resemble the conversational notes of 0. pygam and 
burmmmem very closely, though they are distinguishable by any 
one who has studied the different bulbuls* voices. 

They are shy birds and impatient of close observation. They are 
quite impartial as to their feeding grounds, visiting high trees and 
low bushes alike. 

They breed, as far as I know, in June and July, but a wide 
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knowledge of their habits will probably show that they also breed in 
May. 

They do not break up their flocks until very late in April, so that 
it is unlikely that thoy will be found building in that month. 

They cat both fruits and insects, but principally the latter* 

Ckiskikk Fi«atv.oi,fs. 
Thk Whitk-Thboatbd Bumotj*. 

Jerdon B. of In , VoL II., p. 83. Oates' Fauna of India, Vol. I., p. 
255. id. Hume's Nests and Eggs, Vol. L, p. 162* Murray's Avifauna, 
VoL IL, p. 84. Hume, Cat. No, 451. 

Description. — Forehead, lores and cheeks and a superciliuin greyish- 
white ,* ear-coverts grey, varying very much in depth ; chin and throat 
white ; remainder of head light olive-brown, the feathers all more or less 
edged with yellowish-green ; whole upper plumage and lesser wing- 
coverts olive-green, remainder of wings brown, the quills edged with 
olive yellow on the outer webs j lower plumage bright, light Kintft 
yellow ; tail rufescent-brown. 

Bill pale greyish-blue, gape and month still paler; irides deep 
red ; legs greyish-horny, pal© bluish-homy or fleshy-grey. 

Length 8*7 in,; tail 3*3 in.; wing &-7 in. ; tarsus 75 in* bill at 
front -68 in, and from gape *9 in. 

Oates makes no mention of any white supcrcilium, but I find some 
trace of this in all the birds obtained in these Hills. In the majo- 
rity it is well developed and very strongly defined, bnt in others it is 
much less distinct though always perfectly apparent. The grey of 
the ear-coverte, as above mentioned, varies very much ; in a lew 
specimens it is no darker than the lores and cheeks, whilst in some 
it is sufficiently dark to mako a decided contrast with those parts. 

Nidification. — The nests, of which I have taken some thirty, aro 
all much of the same tyf>e, and are made as follows ; — The outside of 
the nest is composed of dead leaves and bamboo spates rather 
strongly fastened together with a few hair-like fern roots and a 
number of elastic sterna of weeds ; inside the outer shell, which can 
be stripped off without damaging the remainder of the nest, there 
are a few more dead leaves wry rftraugly bound together by inuu- 
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merable fern roots, all of the finest description, and, also, all black, 
so firm is this part of the nest that if the outer part and the lining 
be taken away, a strong and perfect cup remains capable of -with- 
standing considerable force. The true lining is composed entirely of 
coarse fern roots, very rarely of fine twigs. These three portions of 
the nest as a rule shew three distinct shades of colourj the outermost 
part, in the material of which dead leaves predominate, is of a 
yellow or light reddish, the fine fern roots cause the central part 
to appear of a dead, dull black, whilst the innermost is nearly always 
of a dark reddish-brown. In shape the nest is a rather shallow cup, 
averaging, in internal diiimeter about 2%" and in depth a little over 
an inch. The outer dimensions of course depend much on the 
amount of materials used and the compactness with which they are 
fastened together. The greater number of nests will be found to 
somewhat exceed 4 5* by 2*5/ and very few will be taken smaller 
than this. Dates states that they build in small trees at heights 
never above 10 feet from the ground; amongst the large number of 
nests that I have personally taken, I have never seen one above 
four feet from the ground, and many are placed within a few inches 
of it, or amongst roots and herbage, and practically, if not actually, on 
it From its position the nest is more often than not very wet and 
heavy, but so well is it made that the lining keeps beautifully dry and 
warm. The eggs are very beautiful In character they shew but 
little variation, though much in the extent a\ their markings: the 
ground-colour varies from a pale to a warm deep pink, always rather 
bright in tint ; the primary markings consist of irregular lines, specks, 
spots and small blotches of different shades of Hood and maroon-red, 
the majority dark, some light, and a very few quite pale; the 
secondary markings, which are usually very few in number and often 
absent altogether, consist of specks and freckles of grey and purple- 
greys ; I do not remember ever having seen any lines of this 
colour. The markings usually tend to form a ring at the larger end, 
the spots and lines here running into one another and being rather 
blurred, elsewhere the spots are very i ew ; in a few eggs they form an 
ill-defined cap, and in a very few they are fairly equally distributed 
over the whole surface of the egg. I have two or three clutches in 
which the character of the markings is very smudgy, and they are 
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also more numerous — much as in the eggs of JPyetorhfo—and. a coupie 
of other clutches in which the markings consist almost entirely of 
lines. In nine out of ten eggs many of the spots will be found to be 
in the shape of tiny horse shoes. 

The eggs are very glossy, the shell is compact and smooth, and 
decidedly stronger than the majority of bulbuls* egg*. 

Id shape they are typically rather long, obtuse ovals, though fre- 
quently rather drawn out towards the smaller end. Abnormal speci- 
mens are rare, and, such as there are, are generally of a broader, more 
obtuse shape. 

In length my eggs rauge between 8"9* and 1*1 ,* and in breadth 
between *68" and -74"* The average length of 35 eggs is 99'X -72". 
In number they are generally two, very rarely three ; never, that I 
know of, four. 

I have only taken the eggs of this bulbul in May and June, the 
earliest date I have recorded amongst my notes being the 4th of May 
last year, 1 89 1 , and the latest the 24th of June, 1 8S8* I have, however, 
found young, unfledged, in August, and I also once found a nest con- 
taining young ones on the 2nd of May, They do not often seem to 
breed in these Hills below 3,000 feet, and I have found most of my 
nests above 5,000 feet. 

This bird, like the greater number of species of this sub-family, is 
gregarious throughout the cold weather, but is never found in very 
large flocks ; as a rule they number some eight or nine individuals, 
often only four or five and never more than twelve or fourteen ; they 
keep very much to the smaller trees and buehes, the cause of this 
doubtless being the fact that they are more exclusively fruit eaters 
than most bulbuls, and find their food more plentiful and easily obtained 
in such situations, for, they will asceud very lofty trees, whea 
these are in bearing, to feed on the berries. 

It is wonderful what enormous things these birds contrive to 
swallow whole"; I took from the stomach of a bird, a short time ago, 
two large berries of a babool-like tree, Fhyllcmthus emlica, which com- 
pletely filled it, extending the walls to their utmost limit ; these 
berries are of a sort very common in these Mils, acid to the taste, 
and in colour pale green; they form a favourite article of diet with 
monkeys, deer, squirrels* etc., and many kinds of birds. 
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I have never heard this "bird uttering any song, indeed most of its 
cries are very harsh and loud, though it has one rather sweet loud 
note which it frequently uses, unf ortunately nearly always in oon- 
j unction with many others far less pleasant. 

Its flight, for a duIouTb, is strong and very direct, but it seems 
seldom to make use of its winjrs for any distance at a time. It is 
found principally on the outskirts of heavy and in the interior of light 
forest, generally selecting ground with a considerable amount of 
undergowth. 

I have nevier seen it below 2,500 feet except in the cold weather ; it 
appears to be most common between throe and four thousand feet at that 
season, ascending higher during the breeding time, when it may be 
Obtained on the very highest peak*. 

Firatxus fiavala. 

Jerdon B. of In. No. 448, Vol I., p. 80. Oates' B. B. B. fto, 272, 
Vol. I, p. 175» id. Avifauna of B 4 I; Vol L, p. 263. Murray's 
Avifauna of B. I., Vol II., p# 20. 

Dkscriptiox.— Head grey, the f Gathers centred darker f remainder 
of upper plumage, lessor and median wing'«coverts dark grey ; in 
soma birds thrt upper tail-coverts are tin gad with rJivft-yellnw bnt in 
moBt they are quite plain grey ; greater wing-coverts dark grey with 
nearly the whole of the outer webs olive-yellow; primaries- brown, 
all but the first three narrowly edged with olive-yellow, secondaries 
the same but with the yellow margins broader, whilst in the inner 
secondaries the greater portion of the outer webs are erf thia colour. 
The tail is of a rather lighter brown than the wing, the feathers 
being margined with yellow in the same way as the wing quills. 
Lores and checks velvety-black ; ear^coverts golden-hair-brown j chin 
and npper throat white ; breast and flanks grey, of a paler shade 
than the back and fading to white on the abdomen j under tail- 
coverts white. 

Some birds have the under parts tinged with flavescent during the 
cold weather, it is always, though, extremely faint. 

The female, though not much shorter, is a much more slender bird, 
and the crest, also, never appears to be so well developed. 
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Bill black, irides dull crimson or reddish -br own ; the legs Vary 
muck between horny-brown and dark plumbeous, in a few specimens 
being almost black. 

Mate* length 8-4f ; tail 34* j wing 3-9* ; tarsus '72* ; biU at front 
*€* and from gape "98*. 

Female, length 8*1* ; tail 3'2* ; wing 3-S*. 

Nidiiicatiox. — The nest is a rather deep cup composed outwardly 
of grass steins and deud leaves, and lined with coarse grass stems. 

The general appearance of the nest is a bright tan -brown and it 
looks as if made of " kus-kus" or some similar material. Occasion- 
ally tho whole nest is constructed entirely of grass stems, but at other 
times a good many bamboo leaves are used as well as coarse grasses 
and a few fine twigs, and, in one nest, I also found a few fern roots 
and a scrap or two of moss. It is a very compact, strongly built 
nest} externally they average about 3"5* by 2*5/ and inwardly the 
diameter ia about 3* or rather less, and the dopth f r< im 1 ■ 6" to "2*. The 
nest is almost invariably placed close to the ground, generally at about 
three or four feet from it, and never, to my knowledge, above five feet. 
Most of my nests were taken from wild lemon trees growing at o 
place over 6,000 feet high, but I have found one nest below 2,000 
feet, and have seen many birds at about that elevation during the 
breeding season.. All tho nests were taken from scrub jungle with 
one exception, and that one was found almoxt on the ground by a 
hill path passing through forest. This la«t nest was very beauti- 
fully hidden in an overhanging bunch of creepers being half sup- 
ported by them and half by a bunch of coarse grans. I should never 
have found it but for the assistance of the parent birds, who kept 
hoveling about and stceariny loudly whenever I approached too close. 

My eggs are all of one type; the ground-colour a lovely pale pink, 
covered with numerous spots and freckles of pinky-red which are 
■lightly more numerous at the larger end. 

I have one or two eggs of O. jl<mventriz which resemble them in 
all but oibo, and a clutch of eggs of Spisixos can\frons which are quite 
^distinguishable from them* 

The average sfee of twelve eggs is '93* X "71". 

The greatest and least length is 96" and "88", and the greatest 
and least breadth 73" and 69". 
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There is the full complement of eggs, rarely only two, never I 
think* four. In shape they are rather long regular ovals, in texture 
typical bulbuTe. This bird is fairly common throughout the district, 
descending during the cold weather far into the plains and ascending 
to the highest peaka during the hot weather and rains. In the for- 
mer season, during which time it assembles in flocks, it frequents 
fairly open country, roadsides, and the edges of patches of cultivated 
land. It keeps exclusively neither to high trees nor to low bushes, 
visiting either the one or the other as the chances of obtaining food 
present themselves. The flocks are very large and I have counted 
over thirty in one; as in addition to this, their numerical strength, 
they are exceedingly noisy, it is by no means easy to overlook them. 
X was once at a place on the banks of a big stream where there were 
several large trees, then in bearing, to which these birds came to 
feed every morning and evening. From daylight until about 9 a. m. 
they were industriously feeding and keeping up a continuous loud 
chuckling and chattering, giving every now and then a clear whistle. 
After 9 o'clock the whole flock flew away, retiring to some deep, 
shady forest close by, from which they returned to feed at about half- 
past three or four p. nu 

They shewed themselves to be very amiable characters, refusing to 
fight with any of the other species of birds engaged in feeding on the 
same trees, and at once gave up their jrerch to any other bulbul or 
barbet who chose to take it. 

I noticed that they were the earliest of all the birds to retire ; 
they went away some time before sunset and began to settle them- 
selves in a clump of bamboos where they are accustomed to roost. 

The flocks must break up very early as I have never seen any 
after the first few days of March, though I constantly meet with 
single birds much later on in the year. 

About the middle or end of April they ascend to higher elevations 
where they remain during the breeding season. At this time much 
less is seen of the birds, as they withdraw to deeper forest, keeping 
in a great measure to nullahs and ravines, more especially to those 
through which water rune. 

They have a pleasant but rather jerky song which they sing all the 
year through, as well as in the breeding season. I have heard it 
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repeatedly in December, January and February during which latter 
month the birds arc still collected together. 

These birds have a very peculiar habit of seating themselves at the 
extreme end of a thin overhanging bamboo and swinging with the 
breeze. T he small solitary bamboo, Bambtt&a vulgaris, when still youn g, 
is exactly like an extremely pliant fishing rod, and the end of one of 
these forms a very favourite perch with this bulbul. I have often 
seen a pair of thorn thus seated, close together and evidently enjoying 
the motion of swaying backwards and forward sin the wind. They 
are not exactly shy birds, but they will not allow nearly as close an 
approach as Iole docs, unless they are in treco with very thick Foliage 
when they trust to escape being seen. If any one approaches such a 
tree in which a Bock of these birds are feeding, and of course also 
chattering, a dead silence ensues directly they see him, and until the 
undesired presence is withdrawn,.no more conversation is carried on. 

During the breeding season they become more wild, and it is then 
often rather difficult even to get within shot of them. 

Spizixus Canjfhoks. 

Thb Finch Billed Euliiul. 

OaW Fauna of India, Bird*, Vol. L, p. 280, id, Humfc's Nests 
and Eggs, Vol L, p. 184. Hume* Cat. No. 453 bis. Murray's 
Avifauna of B. L, Vol IL, p. 48. 

Dkbceiption. — 'Forehead, running up in a point into the crown, 
grey ; lores mixed grey and black, crown and round the eye black ; 
chin and oheeks, mixed grey and black ; ear-coverts grey tinged with 
hair-brown on the upper part, nape and sides of neck grey, chin dark 
brownish-grey. Whole upper plumage bright olive-green, lightest 
on tho rump and upper tail-coverts, and darkest on the scapularies 
and interscapularies; wing-coverls the same tinged with brown on 
the inner webs of the greater coverts; primaries and secondaries 
dark brown on the inner and yellowish-green 011 tho outer webs, 
inner secondaries green on both, but more or less tinged with brown 
en the inner webs. Tail yellowish -green, with a band, an inch wide, 
of dark brown at the lips. Lower plumage dull greenish.»yellow, 
brightening to yellow on the belly and under tail coverts. Bill Tery 
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pnle straw -white, legs "and feet dull deep flesh-colour, iris red-brown 
to pure vandyke-brown. 

Length 8-4 - ; wing 37", tail 39" ; bill at front 5*4" and from gape 
7-5* ; tarsus 7-5*. 

The woodcut representing the head of this bird in the Blandford 
series Avifauna, makes the crest too bushy and the feathers not long 
enough or sufficiently pointed. The crest is more like that depicted 
in the woodcut of Hi/psipetes paaraitk*. The hairs springing from 
the nape are rathvr numerous in this species, the nostrils are 
almost concealed. 

Nidification. — The nests that I have taken of this bird differ from 
those of any other bulbtiL The material of which they are made 
consists almost entirely of coarse and strong tendrils with perhaps 
a few fine elastic twigs added here and there. There is seldom any 
lining beyond u few scrape of withered bracken ; hut I have noticed 
that the tendrils used for the inner portion of the nest are generally 
finer than those used for the outer portion ; another peculiarity is that 
the inner tendrils are usually of a reddish colour, whilst those of the 
outside are of different shades of brown, pale enough to contrast with 
the former. The nests are fairly strong, hut by no means tidy, the 
tendrils hanging in festoons- all about them. A nest, now before 
me and taken on the 5th May this year, measures internally about 
2-7* in diameter by 1* in depth. It is an exact miniature of nests 
of the genus Ianthocincla, especially rufogutari*. All the nests I 
have taken have been placed in scraggy hushes and sapplings at 
heights varying from five to ten feet from the ground ; they are 
generally fixed in between several upright twigs, sometimes in a 
stoutish fork. 

I have never taken a nest below 4,000 feet, and the majority have- 
been found at over 5,400 ; they breed in considerable numbers on the 
Hun grum peak. 

The earliest date on which 1 have taken eggs was ou the 30th 
April this year (1891) ; my latest dates recorded ore the 16th Juno 
1890, and 16th June, 1888. The eggs vary very greatly in colour, 
but the type most often found is aa follows: — Ground-colour pale 
pink freckled all over with primary spots of dull reddish and under- 
lying ernes of pale dusky and purplish : the«* markings generally tend 
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more or less to coalesce at the larger end, forming a blurred cap or 
ring of deep dull purplish, with here and there a short fine line of 
black or reddish-black. In some eggs the markings are rather 
larger, being more blotches than freckles, but they are nearly always 
both numerous and dark. In 1887 I took one clutch, and in 1888 
another, and in 1801 again one, in which the freckles were very 
pale and the eggs resembled those of Xttntftixoe fiaceaeens very 
closely. The typical shape is a rather long regular oral, Twenty 
eggs average exactly 1* by '7*. They vary in length between 1*12* 
and *9*, and in breadth between *66 # and *73'. 

There appears to be scarcely anything on record concerning this 
bird, and personally I have very seldom observed it except during 
the breeding season. It is by no means common even where found, 
and is very local in its distribution- As far as I have been able to 
ascertain, it is confined to tho Hills above 4,000 feet, and generally 
above five, the one exception to this is a place called Laishang, a 
valley at an altitude of some three thousand feet and surrounded by 
high rocky peaks on which a few of these birds may always be found and 
from which they sometimes wander a short way down the valley. 
The few birds that I have noticed during the cold weather were in 
email flocks and engaged in feeding rather high up in biggish 
trees. In the breeding season the flocksbreak up and the birds become 
extremely wild and shy, continually skulking about low down in 
thick scrub and similar jungle. Their notes are loud, full and rather 
sweet, of very bulbul-liko character, but at the same time easily 
distinguished from the cries of the other members of this family. 

It appears to be found no lower down in the cold weather than in 
the rains. The stomachs of those birds which I have examined were 
full of insects, chiefly small beetles, and al&o a few hard seeds of sorts. 
In one bird I found tie remains of various soft winged insects, 
including a small moth and many metallic winged-flies; from another 
I extracted several tiny pieces of yellow gravel, all of the same size 
and shape, viz., regular ovals of about "05* in length by about '01* in 
breadth at the eentre. 

I once shot a pair of these birds who were feeding on a Fivus in 
company with a flock of Hemixus Jlavala, 

{To he continued.) 
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OUR ANTS. 

By Robert Charles Weottqhtow, e.e.s., Deputy Conservator 
of Forests, Poona. 

Part L 

With Plate* A and B+ 

(Read before the Bombay Natural History Society, 5tk April, 1892.) 

I have only come across two papers treating of the manners and 
customs of * our * ants (if I except a very short and very inaccurate 
paper which, appeared in " Science Gossip " many years ago) . One 
of these by Mr. Rothney hay been reprinted in this Journal, and the 
other will be found in **Tribes on my Frontier." In the latter 
E* H- A. has drawn a humorous but life-like picture of a few of the 
commoner species. The colonizing ant of his Bath-Boom is a 
Itetylus; its black enemy is Camponotm coftyretws. The ** red ant 
of Matheran" is of course Mcophylla smaragdma; the lively black 
bungalow ant is certainly Prenolepis hngkornis, and the * brown' 
ant almost as certainly Monomorwm basale ( = va&tator) though the 
name given is a libel, for basale is really a handsome yellow with a 
black abdomen* His agricultural ant is a Hclcomyrmex, and finally 
his hunting ant is a Pomridc, and most likely a Lobopelta, but 
there is less detail than usual in. the notice of this species, The 
facility with which I have been able to recognize these species, 
from E, H. A ** descriptions, has emboldened me to think that a 
record of the manners and customs, which have come under my 
notice in the last few yeaTs, during which I have been paying special 
attention to the ants, would not be without value, I am glad to 
know that Dr. Forel, who has been so kind in identifying and, where 
necessary, describing and naming my specimens for me, intends to 
publish in this Journal the result of his labours. I propose therefore 
to avoid all technical descriptions. I shall try, however, wherever 
possible, to record any characteristic feature wldch may help to the 
recognition of any species. In the following notes my facts are facts, 
or have presented themselves to me as such, but my generalizations 
must be taken cum grano Balis. No one is better aware than myself 
how many-sided is the psychology of fin ant ; how differently is her 
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brain constituted from ours and, consequently, how dangerous to 
generalize from insufficient data. However " wording hypotheses" 
are a necessity, and I have tried to " put myself in her place "*{I have 
always tried to remember that ants are practically all females and 
•advanced' females at that) and hjive enunciated wherever possible 
a theory. I shall be only too glad if others will collect and record 
facte enough to upset one or all of them. I propose to do so myself, 
if I can * 

The Order Hytncnopfera, of the sub-kingdom Inseda, was divided 
by Ijntrcillc into two primary sections, which are still retained, 
Kirby in his ** Elementary Text Book of Entomology" writes, ** It 
"(£c. f the Order U-^ncnojdcm) h primarily divided into Hymenoptera 
" ierebrantia, in which tho ovipositor is used as a borer, and the 
" Hynienoptro, acideata, in which it is modified into a sting/' 
The antK are usually ranked as the first Family of the aculeata which, 
considering their social organization, so closely resembling, and even 
surpassing to some extent, that of theBees and Wasps (for these latter 
have in no case a 'soldier 1 ' caste or form) seems surprising. The 
reason probably is that in one whole sub- family of the ants, viz. :— 
the Formktdce, the sting, the distinguishing feature of the aculeata, 
is wanting. Dr. Dewitz maintains that the sting in the Formicid® is 
undeveloped, but Sir J. Lubbock holds, that it is <f a case of retro- 
gression contingent upon disuse" on the ground that it is " difficult 
to suppose that organs — so complex and yet so similar — as the stings 
of ants* bees and wasps should have been developed independently.** 
He declines, however, to hazard an opinion as to whether the sting is 
or is not a modified ovipositor* The whole question is evidently a 
most difficult one to resolve, but I would note that LubhocVa argument 
quoted above, and which he states is, in his eyes, "conclusive" might, 
with the change of a few words, be used to prove that the Termites 



• I havo mentioned throe paporfl on nnta as only having cotne under my notice., 
I should however record that there ifi another quo vl old date by Dr. Jordon. In thi« 
a certain number of npfrcina are described and named, hnt I have not been able to 
obtain it for Bfcudy. Bottle relhrences to it p however, which I have come serosa, soom 
to show that the marmora and customs incidentally recorded therein are truly 
described- The deaeriptioTiR, however, were very imperfect, and the types baring 
b*en lost, the Doelor'a 8p*ciea are rongnquetttly atoo loaf. 
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(or white ants) are also ant*; for they, too, have a social organisation 
with modified female forma constituting * workers ' and 'soldiers/ 
Yet nothing can be more certain than that they (the Termites) belong 
to an Order, viz.;— the Newvptera in no way allied even to the 

Hymenoptera. 

The ants, like the Wasps and Bees, are social. The Queen ( 9 )has 
wings (there are exceptions) which however drop off when she has 
beon fecundated. The Malo (cJ ) ia winged for life (with only one or 
two known exceptions of apterous <J ). Every species of ant (again 
with only one or two known exceptions) has, in addition to these, 
at least one other and sometimes two other forms. The ' Worker* 
( 5? ), that is, the apterous insect commonly known as the * ant*, like 
the $, has a sting (or its modification). She is in fact a $ in which 
the generative organs have totally, or partially, aborted, exactly corre- 
sponding so far with the worker bee or waap* In some species, 
however, all the S are not alike in form. The g minor is compara- 
tively small and, also, comparatively speaking, is normal in shape, i.e., 
resembles the 9 . While the 5 major i& usually a grotesque looking 
insect, considerably larger than the 5 minor, with a monstrous head. 
Very often, as in the common large black ant of our bungalows, all 
the intermediate gradations between these two forms may be found 
in the same community. In some species, however, only the two 
extreme forms are represented, they are then usually known as 
• Worker" ( g ) and 'Soldier' respectively. Lubbock believes that this 
is related, in some way, to the division of labour, but I confess I have 
never seen any proof of this. If a road along which Jlokomynncx 
is harvesting grain, be watched, it will be seen that the individual g 
vary in size from A to fully \ of an inch in length, and the biggest 
by no means carry the biggest loads or work hardest. That the g 
and soldier (*) however have different duties is certain \ for instance, 
the latter will never be seen carrying grain, or doing manual labour ; 
probably it is beneath her dignity, or possibly contrary to the 
military regulations. 

The ants resemble the wasps, and differ from the bees, in having 
more than one ? in each nest For a very long time it was taken for 
granted that a 9 did not outlive the year in which she was born, and 
on this misconception many theories were based- Sir J. Lubbock 
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however has amply proved that a $ not only can live 7 or 8 years, 
but that heT fecundity remains unimpaired. The g too, he ha* 
shown, lives equally long, in this, assimilating to the bees rather than 
the wasps, whose communities, in Europe at any rate, are annual ones. 

The body of an ant consists of 3 parts— Head, Thorax, and Abdo 
men. The thorax however is not joined directly to the abdomen, but 
is connected with it by a ' pedicle,' the shape of which is off considerable 
importance in classification. The antennae in the $and £ consist of 
along shaft (1st joint) known as the 'scape/ anda'fiagellum' of from 
6 to 11 short segments, the apical ones, usually t forming a sort of 
club* The number of segments is usually different in the $ and & . 
The antennae of the latter may contain as many as 1 7 joints, and the 
first joint ie usually not appreciably longer than the reat, and the 
dub shape is wanting. The eyes of ants are compound, consisting 
of many facets, varying from 1 to 1,200 or 1,500* Some species, 
however, are quite blind. In addition to these compound eyes, ants 
have also ocelli, usually 3 in number, arranged in a triangle, with the 
apex iu front, on the top of the head, though sometimes the anterior 
ocellus alone is present. Usually the £ are without ocelli, which, 
however, are always present in the $ and o* . The pupa among the 
ants is sometimes naked, and sometimes enclosed in a cocoon. It has 
even been recorded that in the same species and even iu the same 
community the pupa ie sometimes naked and sometimes not. The 
abdomen, in the ? and $ consists of 6 segments, in the c$ of 7, 

Four main sub-divisions of the ants have hitherto usually been 
recognized : — 

1, Formkidm : — having one node in the pedicle, destitute of sting, 
pupse naked or enclosed in a cocoon* 

% Poneridce: — having one node in the pedicle, the second 
segment of the abdomen constricted, armed with 
a sting, pupse enclosed in a cocoon. 

3. DorylidtE : — pedicle and abdomen sometimes as iu the Foneridce, 

sometimes as in the Myrmicidce* 

4. Mprrnicidm :■ — having two nodes in the pedicle, armed with a 

sting, pupa naked. 
Dr. Forel, of Zurich, to whose works, and kind assistance, I am 
indebted for most of the technical information contained in this 
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paper, and especially for the identification of the species, substitutes 
for the Fonn&hke, two subdivisions, based mainly on the form of 

the guward, viz, : — 

Camponotidte :—-pup& ordinarily enclosed in a cocoon. 

Dvluttodtrid* .-—pupae always naked. 

I may bo fanciful, but I have thought that I could trace degrees, 
or rather phases, of * civilization*, among the antfl, corresponding very 
{airly with the above classification. Among the Formiddce we have 
Prenolepis, the gipsy without any settled home, or at Any rate so little 
attached to it as to be ready to shift uu the smttlleuL pre vocation, 
at one end of the scale, while at the other, Camjtonotus is found in 
large permanent communities, keeping cattle, and living on their 
produce, (Eco'pkyUa makes a nest of leavesj joined together with 
a silky material, but this is the wigwam of branches of the savage, 
and these nests are often constructed over and round aphides, etc., and 
are in fact ' byres.* Pctyrachis has pushed farthest the practise of nest- 
building {xpiiugcra actually spins a complete bag of silk to line her 
subterranean nest), still they are a timid retiring folk, living from 
hand to mouth, on vegetable juices, and possibly on the produce of 
their cattle, though I have never ascertained this last. The Ponerida 
arc unequivocally in tho bunting stage of civilization. Lubhock 
says: " Our English bunting ants generally forage alone. In warmer 
climates, however, they hunt in packs and even in armies/' 
According to my experience, this is not quite correct. Among the 
Ponerida, the social instinct is limited to domestic affairs, and to 
<iccasional predatory raids. All the species, as a rule, and Ptmera 
x and perhaps others) always, forage singly. Should one of them 
find a prey, she will struggle with it single-handed, and even aban- 
don it, but it will never enter ber bead to seek help. Indeed, I have 
often fancied, I noticed a movement of impatience (unfit to be 
recorded, I fear, even if it could be translated, and certainly unlady- 
like) when a stray S finding a sister struggling with a prey 
beyond her powers has proffered assistance.* Among those species 
which do organize raids, such as Lobopelta, when a $ finds, not a 
singla edible article, no matter how large, but a collection of titbits, 



* Mr. Eothney tells me that this exactly accorde with his experience. 

a 
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which must be secured, working against time — such a find may 
be> for instance, a dead branch lying on the ground covered with 
white ant galleries, if by any chance thcao galleries have been 
broken open — then the lucky finder seizes a termite, and starts for 
home at a ' wolf's trot/ and very shortly, a column of ants 4 or 5 
abreast and several yards long is making for the spot at the double* 
Tho DcryMiE are a mysterious folk, living deep in tho bowels of tlio 
earth, and nocturnal in their habits. Of the manners and customs 
of Don/lm {or 'ponerine branch* ae I may coll them) I know 
practically nothing, QSnictus ( =myrmicino branch) is a disciplined 
TioltQ'pdia, and hears tho same relation to tho Poacrvdm, as the Zulu 
to tho ordinary African nogro. Ko individual foraging is under- 
taken, all is done, as Imbbock puts it/' in armies." The formation 
is usually wider than among the Pouevtdce* GSmctn& t though 
belonging to tho ' Myrmicine branch/ has retained the very charac- 
teristic ponerine method of carrying the proy, beneath the thorax 
and abdomen, her legs straddling over it ,* n method unknown to 
the other Families, t The H[ymuciiltJB t in part at least, hove reached 
tho agricultural stage. Species which carry home food they have 
found, in their stomachs, arc comparatively the exception. The 
lowest in tho scale would seem to habitually carry homo vegetable 
products, though somo do not seem to store thoia. The harvester 
par cxccHmec is Pfmtfole, who is run very closo however by Ifolvo- 
myrtttcx and Sokuopsia, both these latter, handicapped by their short 
logs, so unsuitod for cross-country work, havo evolved the road- 
making instinct (finding that course easier perhaps than evolving 
longer legs). Flieirfolc, nothing behind however in engineering 
genius, practises a system of embankment against floods, fit 'to make 
a Hollander green with envy. Cattnthcus has lagged somewhat, nhc 
seems to store no grain (though Bhe certainly brings home vegetable 
products), she keeps cattle, however> in the nest. Crcma&togit&i<>r r 
while only exceptionally using roads and omitting altogether to store, 



t That Lobopolt.il, ilaos nob alwiys follow this routine, howovor, is ftJtotro in art 
iuloreBiuiff Ndo by Ur. Ailkcu on T*. chimmei*, wuioli will bo found further on, httd 
-wlui'li hIioth tliom Jul(»ptin{j pure Jtorgriltw Luctiuj. 

\ It. m cufioua that, in EimtpQ, PoI\fertjH* t a gonutt of lite fWimctrf^*, au»J the 
chief ' aVivtt dealer*, bun utlupUrJ Una pectJJur method of transport . 
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food, has carried the art of ncst-building to perfection. In some 
Kpecics at any rate, as testified to me by Mr, Aitken and by Mr. 
Taylor (Orissa), she still habitually keeps cattle, often enclosing them 
iu • hjTes,* specially built over them.* 

Gttile. — Ant cattle are usually Aphidm or Cocci, some species 
however tend various other species of Hcmiptera t among which 
may be named Lepto&mtru* taurus and Bia^imna ffuttulata. 
Larvse of the Lycccmda, among the butterflies, also furnish a 
considerable contingent of cattle The following ants are recorded 
by de jNicSvillo in his f% Butterflies of India," as tending lycacnfcl 
larva?, viz. : — ■ 

FORMICIJE:— 

Campvnotus rubrtpt& {Drury). 
Camponotm mitis {Smith). 
Formica nigra (??=Oamponotu$ spj. 

(Ecophylla smarrtffdititi (Fab.). 

Prenolepis /mgicarnis (Zrftfr.J. 

Jrotolepis c&mdcstmt (MayrJ), 

Topmomtt melawcepltfthwi (Fhh.J, 
XYIWrCIDMi— 

Monomorium speculate {Mayr.). 

Monomorium laiinotte (Mayr.J. 

Cremastofjaater NkevilUi, JUS, [Ford), 

Pheidoh quadrispinoea {Jordan), 

PhtidoU latinoda (Hoger). 
Mr. de NiceviUe does not say what he understands by * tending 
cattle/ and though most of the above very likely do tend cattle, I 
can scarcely believe that P/ieidole latinoda does so habitually Of 
<:oursc any ant, even a Fonera t will stop to lick sugar when she comes 
across it. 

Pets. — It is very difficult to say where the line between pets and 
cattle, on the one hand, and pete and fellow-lodgers, on the other, 



* Though Cremastagaater does not store grain, I have seen pereUganSj Kq in wait 
for Holcomyrmea, returning home, laden with grain, and by threat^ rob her of her 
loa.il, on her own private road j and thia maureuffre wa.a executed, not by stray indivi- 
duals, but by a conmdcrabJe portion of the whole community, flurely this is the 
acme of, civilization. 
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should be drawn- That ApMda, Cocci, and lycsenid larvse are 
distinctly cattle, there can be no doubt But in almost every ant's nest 
(or to speak more correctly in the immediate neighbourhood of it) 
may almost always he found a crowd of Invertebivrta. Thus one and 
the same stone may cover & colony of Pretwlejn* fongicomis, and 
the entrance to the nest of a FJieidole, and even possibly to that of a 
third species, and besides this, may be found to shelter '* wood-lice** 
{Onucus), u Fish insects*' (Lepvma) t Chelifera, and true insect*, 
of widely different families, as beetles, bugs, cockroaches, crickets, 
&c, &c. It is impossible, as a rule, however, to say whether there is 
any connexion between these and the ants, and, still more so, to dtrfine 
the relation between them. That there is sometimes a connexion 
between Lepisma and certain species (curiously enough usually 
Bonerida) is shown by the observations on Anochttm, which I have 
recorded further on, but even in that case, I failed to make out what 
the relation was. The only case of * pots' T have met with is re- 
corded in my notice of Bheidote WrmgMoui t and even in that case it 
remains doubtful whether these beetles (Pmi mis ftp* ) should not rather 
be regarded as cattle. The fact that beetles, of this same geuus, 
are in other countries, also found domesticated in antVnests, seems 
to me to indicate, that they really are * cattle % rather than mere 
platonic ■ pets/ 

The crickets found by Mr. Aitken in the nest of Ptagiolepi* 
longipeB f woul$ seem to be * parasites " rather than * pets * ; they 
apparently lived where they were found, for their own convenience 
and not for the ants' pleasure. 

Mimicry. — If imitation is the sincerest flattery, then the ants ore 
in danger of having their heads turned, so widespread and marked 
is the imitation of them, by spiders and other insets. What, 
however, is the cause or object of this mimicry, I have, in no case, been 
able to make out. Is it a case of the * sheep in wolfs clothing/ or 
the reverse F Amongst the most persistent of the ants* flatterers are 
the spiders. Mr, Bothney has already recorded in his paper that 
certain spiders take the form of Sima rvfo-nigra (Jerd.) and Sima 
nigra (Jerd.) Besides these, I have found several specimens of a 
spider, which, at a short distance, is almost indistinguishable from a # 
of Camponotw opactivtttrix, whose mode of progression by a series of 



OUR AfJTS. 21 

rushes and pauses he copied closely. In the neighbourhood of 
almost every strong colony of Cremwtogwster emtenta £Mayr), a 
mimicking spider may be found, moving about at a jog trot, and 
waving his abdomen in the air, exactly like Cwmaatogaster* Among 
insects, I have taken a good many specimens of a bug, which has 
achieved a very fair imitation of Pdyraehis tpinigera (under the 
same stone with which it may often be found), even to the extent of 
evolving a pedicle and spines, on wbat, were it an ant, would be ita 
metanotum. Curiously enough, however, these spines are apparently 
not alike, in any two specimens. Is it, thaj this bug is still waiting 
for one of its race to accidentally sport spines, more like those of 
P, spimgem, and thus to set the hall of evolution rolling afresh ? or, is 
it, that the present rough copy of the spines (A*q)inigcra s is found suffi- 
cient to deceive, such a short-sighted, or rather, such an 'indistinctly 
seeing' creature, as an ant, even at the shortest distance F In life, this 
bug 'humps* bis back in exact imitation of PolgracMe, and it is asto- 
nishing how the loss of this gibbous outline, after the death of the bug, 
detracts from its likeness to Spintgera, as far as the human eye is 
concerned. Another, rather common, species of hem&pteron has not 
taken the trouble to change his shape* It is of the ordinary shape 
of the 'wild* bug, but, by the evolution of judicious patches of white, 
which are practically invisible, the remaining dark portion of his 
body simulates, very closely, the outline of a small ant, pedicle 3 and all 
complete. I have often collected these nuisances (after an exciting 
chase) for, what I hoped was, a new species of ant. The fact that, at 
any rate in this case, the mimicry 41 is only effective from above, seems 
distinctly to point to protective coloration. There is no accounting 
for tastes, yet, from the narrow human point of view, It does seem 
astonishing, that any creature should exist, with so depraved a taste, 
as to prefer this foul-smelling mouthful to an ant, oven though the 
formic acid of the latter, might make it taste rather * hot i r the 
mouth.' The only other unmistakable case of mimicry I have met 
is by an A.mpulex (one of the jiculeaia, and therefore a comparatively 
near relation of the ants). Mr. Rotnney has recorded this mimicking 
insect in his paper, and I have noted my observations on it further 

* Since this waa written I nave taken specimens of seretal apeciee of Ptezoma- 
ehus which, though not imitating any special kind of ant and perfect mimics of an 
ideal ant. 
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on, in writing of Siina 7 j qft)-faym ) of which species it is an 'under - 
study,' On one occasion, witn some trouble, I captured a rather 
peculiar-looking specimen of Camponotm, and, it was only on close 
examination, I found that my Catttponotm had filiform antenna over 
an inch long, and was, in fact, a cricket* This occasion is, however, 
the only time I have come across this insect, and I scarcely like to 
claim it as a mimic, on such meagre evidence. Finally, I must note, 
that certain block Mantida, in their carlior stages of development, 
may easily be mistaken, at first eight, for a Camjwnotus $ minor. 
The resemblance is, however, only a general one, tho insect retaining 
the normal shape of a Mnniis, so the resernblancc may be merely an 
accidental (!) one. 

Grain 1 8fc. f Mrvestcd, — As may be supposed, the harvesting ants 
only bring home single grains, consequently* it is very difficult to 
identity the species harvested. I belie vo, that all kinds of grass seed 
are collected by one species, in one place or onothor. With gioat 
trouble, I have been able to trace the two principal grasses, whose 
seeds are commonly harvested in the Dekhan, and those, Dr. Lisbon 
has most kindly identified, forme as Tragus raccmmm=Sapp(fgO(tfiena 
(Dak and Q^bson)=^Bappnfjo t$iora (Roxb.), and Elmmte mncronata 
I have also seen tho cultivated 'nachni' or *nagli' [Ekuxiue cojveana) 
being carried home. Mr. James Taylor informs me, that ho has scon 
rice also harvested, by ants, in Orissa. The seeds arc usually brought 
into the nest Intact, there, they are husked, and the chaff brought out, 
and strewn round tho entrance. Dr. Lisbon suggests that, perhaps, 
this accumulation of chafE serves as a fortification, for which purpose, 
as he points out, the "imnricated spikelets of Tragus and the 
pointed awns of B. tnMcrenata are well adapted* This is vorj 
possible for some species of ants, and, Meraiwpltis tricolor (Guir.) and 
Triglyphcthrix Wahfii (Forel), the entrance to whose nests are very 
narrow, only hring home clean grain. Curiously enough, those same 
species (or at any rate JHeranoplm) harvest asmall purple flower, and, 
in that case, they bring home the whole flower, and strew the petals 
round the entrance, exactly as Pheuloh, and the others, do the chaff ol 
the grass seed. 

Slavery, — I believe our Indian ants are above anything of the 
sort. T can certainlv sav I have never been able to find the faintest 
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trace or indication of it. 3Ar. Bothnoy tells me, that the laic 
Frederick Smith, specially called his attention to the possible practise 
of slavery, by Myrmecwyxtm tiattcii* (who is known to practise it 
elsewhere). However, Mr. Kothney wishes to record, as the result 
of twelve years' observation of ant habits in India, that his experience 
exactly agrees with mine, and that he totally failed to find any " trace 
of slavery among Indian ants/* Similar testimony is borne by 
Major Yerbury and Messrs. Aitken and Taylor. 

Nothing has struck me more than the activity and energy of 'our 
unts,* as compared with those of Europe, contrasting so strongly, as 
it does, with the " Limpness " of the human natives of this country, 

Nests.-^ The ants are very impatient of drought (Lubbock, Forel, 
and all who have studied auto in confinement, mention the difficulty 
of preventing evaporation, from the artificial nests). This, no doubt, 
influences tho form and situation of the nests, adopted by them, in their 
natural state. Tho form of nest, so common in Europe, represented 
by a heap of pinc-necdles, loaves, twigs, etc., is never seen out here. 
Tho vast majority of nests, hero, arc subterranean, indeed, the propor- 
tion is so large that this may bo said to be the normal situation. 
Almost all tho rest are found in hollows in trees, such as those of 
Cnkutitttxw, Sima, some species of Pkeidole and of Vrema&totfmter. 
A few species habitually fix their headquarters in loaf-blisters, 
galls, &c., i. e, y in cavities in <ihe living tissues of trees; these arc rare, 
and the only bond jute case I can mention is the Cardiotsondyla 
Wrwujktoni (Forel), which lives in blisters on the leaf of tho 
JambhuX* Finally, a few species construct nests, more or loss 
elaborate, such are (Emphjlla and some species of Polt/raclm (which 
construct nests by joining together growing leaves with some silky 
material) and Qrmastogader Jtogenhoferi and C. cbenmm t and 
perhaps some other species, which build nests of a material whioh 
looks like cow-dung, but which is, probably, a sort of coarse brown 
paper, manufactured from vegetable tissues, and suspend them from 
tho branches of trees, like wasps' nosta. The normal situation for the 
nesl. of a species is, however, not always strictly adhered to. I have 
noticed that, on tho Ghats, with a heavy rainfall and abundance of 



* Even thifl Bpccioa 1 have found living underground. 
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large trees, there ia a tendency, with subterranean species, to become 
quasi-arboreal, while in the dry, treeless country of the Eastern 
Dekhan, the tendency is the other way. Moreover, I thought, when 
T was in Thana in 1834, that I detected several cases of change 
of locality with the seasons, which would be easily accounted for by 
the very heavy rainfall of the Konkan. Unfortunately, however, I 
did not record any notes, so that my conjecture is of little value, 
except as a hint for future observers. Amongst the species which 
nest in the ground, there is a great difference in the form of the 
nest. Among the Formlddm, the normal plan of the neat would seem 
to be a main shaft (often bruuehing near tho surface to more than 
one opening, especially when the entrance is under a stone), which 
runs down obliquely, to a main chamber, which is surrounded, on the 
eame plane, by a masse of passages, widening in places into subsidiary 
chambers. The depth, below the surface, of this main floor, is seldom 
very great. With the PoneridtB t there is usually a maze of passages 
and chambers, close to the surface [at the surface when the nest is 
under a stone) with a main vertical shaft, going to a considerable 
depth, and ending in a main chamber, ■ I have had to dig 4 feet to 
reach the main chamber of a nest of Botihroponura sulcata. I know 
nothing of the uesting of the DunjluLa ; it lias never been Toy good 
fortune to fiud a nest, but I livn in hope. The nests I have heard 
of have always been in the foundations of a bungalow ; as, for instance, 
the flight of 6 , from the floor of his bathroom, recorded by E» H, A. 
Should I ever find a neet, I can only hope, it may be in some one 
else's bungalow, For 1 have got to dig that nest. With tliB Myrmi- 
cida, the normal plan, is a vertical shaft, ending below in a main 
chamber, with numerous subsidiary chambers or landings (formed 
by the widening of the main shaft) at frequent intervals. From 
each of these landings, horizontal passages (1, 2, or S) rnn out a 
short distance, and end in a chamber. The main chamber is very 
deep as a rule ; with such a minute species as TriglyphotJiricB Walshi, 
I have had to dig 3 feet t6 reach it. I do not of course pretend to 
maintain that this normal plan is always strictly adhered to ; on the 
contrary, I imagine it is the very rare exception. There are 
differences of taste in architecture amongst ante, no donbt, as 
amongst humans, and, moreover, the nature of the soil must 



OUR ASTS 25 

often make the construction, on the strictly normal plan, an 

impossibility. 

Origin and ttmintenance af Cfmvnutu'ties.—The question as to bow 
communities are formed, ie a most interesting one, and its solution 
is not without importance. For instance, Wallace, in an argument, 
leans a good deal on the distribution of ants, treating them as 
* apterous insects.' If however the $ can, unaided, found a colony* 
the argument becomes useless, for then, the * ant' ceases, for hie 
purpose, to be an ' apterous inwct.* There would seem to bo three 
ways in which a nest might conceivably be founded, viz, i — 

1. By a colony being, in some way, cut off from the parent nest. 

2. By a few (or many) tf joiuiug themselves to a fecund 9, and 
starting a new nest. 

3. By a fecund $ originating a nest single-handed. 

At one time, it was generally held that the 2nd was the ordinary 
method, that the 1st was very rare, and that the 3rd was quite 
exceptional, or indeed impossible. Later observations have qui to 
upset this view. 

Dr. Forel has such an interesting paper in his " Etudes Myrme* 
cologiques/* 1884, that I caunot refrain from making a few 
extracts. After noting that Lubbock has discovered, and proved, the 
longevity of ants, which, before, were supposed to live only for 
one year, or less, he continues : ** Another point of the greatest 
" importance is, that Lubbock has succeeded in seeing isolated ? of 
" M. ruginodis, rear, single-handed, from the egg, larvae* pupae^ and 
if perfect $f * * * Fritz Miiller has arrived at the same result 
'* for the Termites, in so far that, he has shown, that the king and 
rt queen undoubtedly live several years. It is no longer necessary 
** therefore to hold Hubert opinion, via. «.— -that a new fecund $ is 
" requi red, each year, to continue the community. Huber saw fecund 9 
" retained by the $ , who stripped them of their wiugs; I have myself 
" seen this occur, though very rarely, with Lasms fiavtts, but never 
" with any other species." After pointing out the extreme desira- 
bility of discovering how long a $ retains her fecundity, t, «., " her 
power of produciugg and?, and not merely d» which last, as ie 
well kuown, am be produced by parthenogenesis," he says : '« We aro 
u thus led to believe that, probably, all the individuals of a community 
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" are the issue of the one or more $ , who originally founded the 
tf community* The individual* of a community are not, therefore* 
is as I once thought, the lineal descendants of a four dress $ , but 
rf set oally her children* This would explain how * racial,' and even 
** 'varietal/ eharaet eristics, arc so unchangingly maintained, iu a com- 
** mnuity. It follows from this that, when the one or more ¥ of a com- 
tt muuity die, or lo&o their fecundity, through old age, the community 
** dies cut also. The case of a community, formed by the sepura- 
" tiou of acolouy from tlic patent newt is, therefore, exceptional, and 
" cannot extend its duration. The possibility, that wandering 8 
** attach themselves? to a fecund 9 » and ussist her \* s conjectured by 
" Lepelelier and myself) remains, atid is admitted, even by Lubbock/* 
t'urthsr, l*r, Fore I, iu a letter to myself, writes * " Blochmann 
" has resolved the question iu a manner absolutely definitive. It is 
** the fecund $ sola* wiio frauds the new nest, or at least an associa- 
*■ tion of fecund $? .** 1 confers I have always been so conviuced, that 
the ordinaiy method was No. J t that I have been always on the 
look out for facts, such as the observations of Mr. Taylor and Major 
Yerlmry, on CEtoyhylla xmaragdim, showing that it was possible 
for a $ sola to found a community, believing that method to be 
exceptional. Mr. Rothney, whom I have consulted, assures mo 
he has always held the same view and, consequently, has never 
specially recorded any observations, showing u foundation" by the 
2nd method. However, his note ou -Pcfyrarft**? laiviwima, would 
seem to show that communities are sometimes originated in this way. 
The theory that a nest never adopts a new £ , but that the duration 
of a nest depends absolutely on the existence of the foundress 5 } as a 
producer of 5J , is strongly supported by Jif it does not directly follow 
from)the abandonment of the view that the fecund ft is, ordinarily 
assisted by? in the task of founding the nest. I would point out 
to members how valuable would be auy observations, which they may 
be able to make and record head ug on this question, of the manner 
in which ant oemmunities arc fonnded and maintained. A nest 
formed, by scission from a parent nest, is undoubtedly exceptional, 
for a cataclysm (from an ant's point of view) of sufficient magnitude, 
to abruptly nud completely stop all communication between a. colony, 
and the parent neat, must be of very rare occurrence. 
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Tlie venues of anU, This is a most interesting subject, and one 
on which a good deal lias been written ; bnfc I nave, so for, gleaned 
little that throws any light on the many vexed questions involved in 
it in connection with *our* ants. I can only refer any member 
interested in the matter to Sir J. Lubbock's ** The Senses of 
Animals," as containing the most easily available summary of the 
question. There is one point in that work, how9ver, on which 
lam able to offer an ' experience.' Lubbock records that a Mutilla 
(a genus closely allied to the ants) ** makes, when alarmed, a 
rather sharp noise by rubbing one oE the abdominal rings against 
the other ;" a similar organ has been found in the genna Fonera f 
f< which, in the structure of its abdomen, nearly resembles Mutilla" 
and finally, in the r true ants, * has been found " a similar rasp-like 
organ in the same situation/ 1 He adds, however, "that ants 
produce no sounds which are audible to us.'* I am almost certain, 
however, that I haV3 heard such sounds. When one of the large 
* brown paper* nests of CTeinaatogasier Royenhoferi is violently, and 
suddenly, disturbed, the ants swarm out in thousands, * wagging 3 
their abdomens, in the manner so characteristic of Orefnastogaster 
when excited; at such times a distinct hissing sound is audible, 
as if a red-hot cinder had been plunged into wftter, I had always 
accounted for this by supposing it was canard by the material of the 
nestnnder the feet of the ants, and a similar, though fainter, sound, 
which may be heard when a large nest of Camponotus, or Falyrachis 
spinigera, is disturbed, by the rubbing together of the bodies of the 
ants, who are all in violent movement at once. The passage from 
Lubbock quoted above, however, leads me to think that this is not so, 
but that the audible noise is the sum of the individual stride lotions 
of countless ants- The c tail wagging ' of Ovemantoga$ter would 
account for the sound made by them being louder, though they are 
so much smaller than C'amponoUts or Polyrachis* I had asked Mr. 
Aitken to make some experiments to check the results I thought 
I had obtained. Members will no doubt recoguize his hand in the 
following characteristic note which fully Bup ports my contention. 
" I do not need to experiment. The roar raised by a squadron of 
" Lobopelta, it you poke at them with a straw, does not require 
" to be listened for with your hand to year ear. I should like. 
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" however, to know something about the ■ organs ' by which it is 
" produced. Military drums J I should think. 1 ** 

The following is a catalogue of the species of ants which have come 
under my notice, or have been Bent to me, with short notes of such 
manners and cuBtoms as have struck myself, or my correapon dents, 
as worth recording. Almost all the species recorded have been 
identified, or named, by Dr. Forel, to whom I canuot sufficiently 
express ray gratitude ; I roust record here, as a caution, however, 
that all these names cannot be guaranteed correct. They are 
sufficiently so to act as pegs, on which to hang the few notes I have 
collcoted ; and I trust that Dr. Forel will, in due course, publish, in 
detail, the result of his final examination, in this Journal, I have 
decided not to delay the publication of these notes, in the hope 
that some member may he sufficiently iutereeted "by them, to decide 
to lend a hand, by collecting notes and specimens. The latter are 
especially wanted now, at once. The greater tbe number of speci- 
mens, from different localities, submitted for examination to 
Dr. Forel, the more thorough and • pucka/ will be the results he 
will be able to give ub, in the pages of our Journal, In view of 
Dr. Forel' s promised papers, 1 have carefully avoided all technical 
descriptions, save only a few, fairly obvious characterietics, which 
I have gleaned from the works of Messrs. Mayr, Emery and Roger, 
aud which, I hope, will enable members to make a rough guess 
at the genus. I offer the plates in fear and trembling; draughts- 
manship has no part in iny constitution, alas ! If they are any 
way presentable, it is due to Mr. Tom Lo Mesurier'a artistic 
powers; had they been altogether his, they would certainly have 
been better, I must also record ray oblig-atious and thanks to my 
most patient teacher in myrmecology and very good friend, Dr. 
Forel, and to all the gentlemen who have bo kindly helped me 
by sending me notes and specimens. May their number increase ! 

FOBMICIDJE. 
A. CAMVONOTIDiE. 
In the Camponitvla, the cloacal orifice is small , circular, apical 

* Since the above WBfl written, Dr Forel ha a called my attention to the fact that 
he had long ngo recorded that Borne European aperies of Cnmpanohu make an audible 
poise when their neat ia disturbed. 
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and ciliate* In the insect. Been from above f all the segments of the 
abdomen are viable, the fifth being conical and apical. 

Gen. 1. Camponotub (Mayr)* 

The genua Camporwtus may bo recognized by the fcrapoaiform 
epistome. It is, however, easily distinguished from the next, by 
the two first segments of the abdomen being- sub- equal in length. 
There are two forms of g , differing immensely in size and shape, 
but connected by a series of intermediate forme. The gornas is best 
represented by the large black ant, so common about our bunga- 
lows, the species of which varies with the locality. {In Northern 
India it seems to be replaced by another genns, viz.,— Myrmecocys' 
tu$.) Wherever Camponotw is found, a search, more or lea* 
protracted, will often disclose, that she has a colony of * cattle' 
somewhere. Th ese * cattl e 3 are usually either lycsenid lar vao uw some 
species of homopteron. Jn the eastern part of the Poona Distriot 
nearly every babhul tree (Acama Arabica) will be found covered 
with Camponotus, the ascending individuals, sleek and black, the 
descending, bloated, and showing whitish rings between the 
segments of the monstrously distended abdomen. I have never 
been able to decide whether they had ' cattle * up aloft, or were 
extracting, directly, the vegetable juices, with which they were 
evidently distended. Mr. Aitken, who is a close observer, and to 
whom I propounded the problem, wrote to me : " I have come to the- 
" conclusion, that one of the most important sources of * food supply/ 
" which ants have, is the sacchariferous glands, to be found at the 
" bases of so many leaves. The Banian [Ficus Indira) leaf, in 
" January and February, has a smear of Bweets, just at the junction 
" of tho leaf and its stem, which is in great request, even among 
** parrots and squirrels (you will see the latter rushing about the tree, 
,s giving a lick to each leaf in turn), flow mnch more ants ! ** I 
must confess that my observations corroborate this view. The mar- 
riage flight takes place, as recorded in his paper by Mr. Rothney, 
and by Jerdon, in Jnne, after the firRt monBoon. showers, usually in 
the evening or at night, though on cloudy, drizzling mornings, I have 
awn the exoduft of $ and & continue up to 8, or even 10 a. u. 
The genus, I believe, is normally crepuscular, and during the hot 
weather there is very little activity displayed, bnt, as soon its 
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the rain falls, and tbe skies are clouded, the whole com muni ty 
swarms to the surface, and 5* may everywhere be found, seizing 
and carrying off the dead and dying £ , of their own, and other 
species, evidently as food, so that their regimen is not always 
strictly limited to pastoral products. Probably, at this time of tbe 
year, their cattle are immature, and vegetable juices are not easily 
available. They are great wanderers, and I scarcely ever remember 
to hare commenced digging a nest of Fh&i'lole, Hcleomyrmea^ or any 
other species, without $* °? some sp«xjic:s of GamjtQiiotus turning up 
apparently in a terrible hurry, and evidently attracted by the 
concussion, caused by the Mows of my pick. When larvae or 
pupge were turned up, each individual seized on one, and made off 
in the same excited, hurried way, in which she arrived, 
1. C* maculatus (Fab.) race: — compresavs (Fab.) 

Poon a Districts .. ( g $ o* in June}. 

K&nara „„ „.,„„..E. H. Aitkcn. 

C. Provinces . ..J. A. Betham. 

Salem, Madras ..... A, Burroughs Sharpe 

Sunderbuns ... .Robt. Ellis. 

Bengal, Madras. G. A. J. Rottmey, ( 9 i in May and June). 

Dharaisala, Punjab Major Sage. 

Hai IWeilli, Oudh Dr. Simpson, 

Kondmals, Orissa ... .......Jus. Taylor. 

Trineomalee, Ceylon Major Yerbury. 

This is a very common species, distributed, more or less, all over 
India. I hare often found it 'herding* Leytocentrtt* taunt*. 
Mr, Cotes, of the Indian Museum, Calcutta, who kindly identified 
this bug for me, wrote : " I saw this species in Dehra Dun last year, 
" on the branches of a tree, attended by a lot of largo black ants, 
" which I took to be the common 0. tyhaticu*"* I did not observe 
** them very carefully however. Mr. Wood-Mason also noti ees, that he 
** has seen a similar insect attended by ants in Calcutta/ 1 I have also 
found it tending a species of Payll'dj which, through the kindness 
of Mr. Cotes, has been identified, by M. Lethierry, as a new species 
of Diaphorina, and named, and described by him, in the Journal of 

* C, jyfcrfiVic* (Dliv.) is a ■ynonyra of tbia ap^cies . 
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the Asiatic Society of Bengal, under the name of gutiulata. Mr. 
de Niceville records this, or a closely allied race, as tending larvea 
of the following Lyc&nitta, visa. : — 1 CliiJodes laiu* (CramerX 2 
Catockrysops enejn» (Fab), 8 Tarums theophrastus (Fab.), 4 
Z J clgommatttti baticiut (Lin.), 

2. ft 7naculatus (Fab.), races — Taytori, (Forel in US,)' 

Bombay. 

Ooonoor, Madras R* W. Daly. 

Kondnials, Orissa ,, * Jas. Taylor (type). 

I found a few specimens of this species, on the side of the high 
road, at the back of Treacher's shop, close to the University 
Gardens, in Bombay. 
it, C. maculatm (Fab.) race :« — mitts (Smith.) 

Poena Districts. 

Kanara «.E. H. Aitken. 

Coonoor, Madras E- "W. Daly. 

UU Abu, Bajpotana .. „„,F. Gleadow, 

Kondmals, Orissa. ,.Jas* Taylor, 

Myingyan, Burma . E. Y. Watson, 

Trincomalee, Ceylon Major YerWy. 

Not a rare species* bnt on the Bombay side, the noxt seems tc 
be the common form* In forwarding specimens from Ceylon, 
Major Yerbnry wrote i "In great numbers on the * bber* trees below 
"Fort Frederick (17-14)1 to 17-2-91). ft is apparently in attendance 
,f on a apeciee of homopteron.* 1 ao&tdhed rownd tao bhcr treca 
■* for a nest, but could find none* In additiou to attending on the 
" Uotnoptera as above, I have seen this ant in attendance on a 
" coccns on a bber tree and another coccus on a jungle creeper. 
" On 1 7-1*91 I found on a bber tree a lycsenid pupa from which 
sc Spalgis epiue o* emerged ; there was a single ant in attendanco 
" on it. Since then I have found three lycasnid larvefl feeding on the 
" bber berries, but only on one occasion saw an ant in attendance* 
" This species of ant is therefore pastoral and attends on several 
** insects of diverse genera." Mr. de NioeVille found it attending 
" the lycBsnid larva of Lampidcs aiiamts 

* The imieob referred to ia identical with, or ve*y ckinoly related ta } L*pUx#Hbm* 
tawvui mentioned above . 
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4. C. mitie (Smith) var. fusci~tkwax ( Forel), 
"Poor a Districts. 

Ettnara ...... ,....,.. E, H. Attken. 

Cbonoor, Madras .+..■.... R. W, Daly. 

Trincomafeej Ceylon 4 . ...Major Yerbury. 

Calcutta G. A.J. Botbuey. 

This seems to be the common Bombay form of the last. It m 
rarely found outside the nest, it is pale coloured. 

&, C mitis (Smith) var. craMtnatlin (Forel in 5tS.), 

Papun, Burma ....* * .Major Bingham. (6*01 «J $) 

Major Bingham took this variety with the vriflged flexes in 
Jtine, 1891. 

6. C. maculatui (Fab.) race — dichrous (Forel) var. Kaitcntds 
(Forel in MS.). 

Dharmsala, Punjab***.* ^.Major Sage. 

Mussoori, N.*W. Pv G. A* J, Rotlraey. 

This is the Indian reprofieutative of the European species 
C diefcr&ii$, and is probably exclusively Himalayan* 

7. C. mamloMs (Fab.) race — itrftmitg (Forel in MS.), 
Ceylon Major Yerbnry (5-91 4 )» 

8. C, maculatus (Feb.) race — jmwlus (Forel in MS.). 
JBarrackpore *»....G. A. J. Rothney, 

9. C. invidiwt (Forel in MS.) 
Kondmala, Orissa... Jas. Taylor. 

10. C. angasticollie (Jerdou) . 

Poona 6*91 $). 

Thana Diste. F, Gleadow. 

Kanara ...b. H. Aitken, 

1 have never found a nest of this species in Ptionttj but have 
taken the 9 in JnneS Mr. Gleadofr sent me some ? and one or 
two from Thana. 

11. C. radiatus (Forel in MS.). 

Kanara, IB. H. Aitkefa* 

Thana .... # F. Gleadow. 

12. 0. dorynus .Smith), race.— earin (Emery). 

Bombay. 
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I took a single specimen, in May, 1890, but I have no record of 
the exact locality* T have a suspicion it was in Bombay. The type, 
described by Emery, came from Tenaseeriin. 

13. C. Nteobarensis. var ; cxiguogntiatus (Forel). 
Burma.... Major Bingham and E. Y. Watson. 

This seems to be a common species in Burma, but is not found 
I think in the Bombay Presidency. Mr. Aitken, however, some 
years ago, sent mo a specimen from Kanara t very closely allied to 
this species, bnt has never been able to obtain any more for tne. 

14. 0. micans (Nyl). 
Poona Districts. 

Calcutta, Bengal G. A. J. Bothney. 

This is not a common species in India, where it is represented by 
the next. 

15. C. mican* (Nyl). race: par ia (Emery). 
Poona Districts. 

Ka-nara ................E. E. Aitken. 

Coonoor, Madras E. W. Daly. 

Dhar msala, Punjab .Major Sago . 

Tunghoo, Burma E. Y. Watson. 

lWaucore ...H. 6. .Ferguson (a variety)* 

Calcutta; Benares; Mussoori...G. A. J, Rothney. 
Madras ; Colombo G. A. J. Bothney. 

10. C. micans (Nyl). raoe: TiifoglaueUB (Jerd). 

Ceylon.*.. •••»*• Major Yorbury. 

C. micans (Nyl). race: dc&endus (Forol in MS.) 
Dharmsala, Punjab Major Sage. 

17. C. eericcus (Fab), var: opaciventris (Mayr). 
Poena Districts 

Kanara . E. H. Aitkenand T.ILD. BeH 

Salem, Madras ....A. Burroughs Sbarpe. 

Travaneore.-.. .....H. S. Ferguson* 

Thana Districts .. „ # F. GJrcdow. 

Bengal G. A. J. Rothney (type). 

Pharmaala, Punjab Major Sogc. 

6 
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Kondmala, Orissa » .Jas, Taylor. 

Trincomulce, Ceylon Major Yevbury* 

Madras ; Colombo G. A. J. Rothncy. 

A wide-spread nnd common species but timid and retiring. At first 
Bight, it looks more liko a Foli/rarhis than a Camponotiut. The com- 
munities are usually small, and the 5 do not seem to differ bo mnck 
in form, as in other species, or perhaps it is that the $ major are 
rare. The nest is subterranean, mid not always easy to find ; it is 
generally furnished with a built-up tubular ontraucc, rising less 
than an inch above tlio surface ; this porch is built of minute pieces 
of grass, worked up with mud, and, to my mind, seems to fore- 
shadow the building genius of the next genus. Mr. Aitken writes 
to me of this species. ** Found crossing dusty roads singly, and 
" apparently without object. Nest, a holo in open sandy plains ; 
" cannot bo dug up, because the loose sand rolls down, and 
" obliterates everything ; the ants must plaster the inside, or line 
•* it with silk. They bring out the sand, ouo grbiu at a time, 
" working in great haste. The entrance is a very small hole. 
" Tins is one of the commonest ants in Kanara, but I never saw it 
" carrying anything, and fancy it lives on vegetable juices, or 
•* aphides." 

18. C~ camel iutts (Smith), var : siii\g\th\riH (Smith). 

Burma • ...» „,.. Major Bingham. 

Major Bingham took this species in the Pegn Hills in April, 1889. 
10, C. Buddha. (Enrol in M S.) 

Lahonl, Thibet „ Major Sage. 

Major Sage brought back a single specimen from Lahoul. 

Gen. 2. CAT,onorsis (Mayr). 

In contradistinction to the trapeziform epistome of Garrvpowtua s 

this genus has the borders of the epistome practically parallel; it is 

moreover characterised by the peculiar truncate appearance of the 

fore part of the bead, this peculiarity is especially noticeable in the 

5 major. 

20. Col. puhescent! (Mayr). 

Monlmain, Bnri.na Major Bingham. 

Major Bingham writes : ** Emits an acrid white froth when seized 
likw UoiMrojHtuua tHjijte*/' 
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Gen. 3. Poitbachi? (Shnckard). 

In this genus, the first segment of the abdomen is as long as all 

the rest together, which gives the abdomen a spherical form. There 
is only one form of Jf * which, moreover, varies very little in size,* 
All the species are more or less armed with spines. The genus is 
little developed ou this side of India, and especially iu the Dekhan, 
bnt from Burma some 20 species are recorded. The Bombay- 
species are never fonnd. in our bungalows; they are a quiet, 
timid folk- Though I have frequently watched them, 1 have never 
been able to detect their source of food snpply. I have noticed 
that even the arboreal species seem to come to the ground when 
foraging. TKb use of a spun material in the nest seems to 
differentiate it from Campunotns in India, though, I believe, this 
difference does not hold good all over the world, as the two 
genera are at present divided. 

21. P. lamw (Roger) race : dclHis (Emery,) 
Poona Districts. 

Thana Districts.*. ♦ F* Gleadow. 

Kanara ■ E. H. Aitken. 

TMb i3 a comparatively rare species in the Dekhan, where I have 
only taken it twice, near the Ghats ; bnt in the moist Konkan, it is 
fuirly cotmnou, aa it Booms to be alao in Kanara, It is easily 
distinguishable from the other Bombay species, by its shiny, 
polished appearance. It is arboreal t aud makes a nest by joining 
together two leaves, with a baud of spun material^ more or less 
adulterated with some vegetable product; both the nests I took 
were on fig trees (Ficus glomcraia) ; and the adulterating material 
was composed of minute particles, or scales, of the bark. Br. Forel 
is inclined to Tegard this as a synonym of rastellata. I must 
repeat that members must wait for a definite solution of this and 
similar questions until Dr. ForeFs critical study of 'our ants' 
reaches this genus. 

22. P, leemssima (Smith). 

Moulmain, Burma.. .....Major Bingham, 

Calcutta aud Barrackpur ......G, A.J. Rothnoy. 

• (Here and eleewhere where this remark ia made h rei ere to normal £;the JJ 
of a young neat, i. b., the first born of a £ t are nearly always undersized.) 
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Mr. Rotkney not-es S "Nest on tree trunks, formed of a papyra- 
u ccous material. Swarms Juue 1 3th to July 7th, On one occasion. 
" I had a small colony starts! in the flap pocket of a leather bag, 
" hanging' in ray verandah, at Ettrrackpur, where an apterous $, 
" and a few « , took up their resiliency throwing a light Bilky 
** won across tha cptm flnj>-'* 

23. P. i-uddlcUa (Lntr.), 
TriucomaW, Ceylon .,..,..,„... ...Major Yerbnry. 

In sending mc this species, Mujor Yerbury wrote :— if Nest a 
" number of leave*, span together, tc* form a rongh cylinder, and 
** onB end stopped up/" lib describes this as a very active species- 

24. P. biJtmnala (Drory), 

Burma *........«„,...... Major Bingham. 

Major Bingham took this species iu the Toungrin Valley m 
January, 1891. 

25. P, armata (Le Guillow). 
Burma..,.,..,, ..,„»,. ».. .Major Bingham. 

Major Bingham wrote i — ** Not uncommon • th© variety with 
" the black abdomen commoner • both varieties found on the same 
*■ tree, bat never in the same nest. I found, in Juno, in the 
" Ataran Yalley s a huge nest of tho black variety, measuring 
*" 4' 8* X 27' X h\* 9 made of papery material, agsiust a door, in a 
"forest rost-nouse." 

26. P.CAftfyfcea(Snuth). 

Burma ■*• ,,.•.«,.,<„*,.. ....... ..Major Bingham. 

Taken iu the Ataran Valley iu Fobruaiy, 1890. 

27. P. hicohr (Smith). 

Ataran Valley, Burma Major Ringliam. 

Calcutta, and Barrackporo ....... „G, A* J. Rothney. 

Mr, Rothney writes me of this species : " Habits same as 
" P. thrmax" 

28. P. dims (Smith). 

Pegu Hills, Barma...,„,...„ Major Bingham. 

Tounghoq, Burma. „ ..... ,.JE, Y. Watsou. 

Major Bingham writes: "Not common; I found one nest, in 
PogUj made round the foot of a little bush " 
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S9* P- axgerdea (Mayr), 

Kanera E. E. Aitfcen (6/90 & $), 

BarrackporOj Bengal «.G. A. J. fiothney. 

I have only received this species from Kanara, where it seems to 
be common ; the habitat of the * type ' is given as Manilla, From 
Mr, Aitken's description, it is apparently very like P. li&nor in its 
habits, and makes its nest in the same way. 
30. P. njrinigera (Mayr). 

Poona Districts (10/90 $ $). 

Rangoon, Burma .Major Bingham (a variety). 

Thana Districts P. Gleatlow. 

Siwaiiks, N.-W. P. H. M. Phipsom 

Calcutta, Bengal G. A. J. EotJincy (type)* 

Mussoori,N..\V. P G.A.J.Rothuey ( $ 9 d May,1872). 

Trincomalee Major Yerbnry. 

This species is very common in the Dekhan, indeed, in places, 
scarcely a stone can be turned over without exposing an existing, 
or deserted, nest ; this is formed in a cavity in the soil (nnder a 
stone, or close alongside of it), which is lined with material resem- 
bling silk forming a bag with. only one opening. The texture of this 
silk is fairly strong, and* with a little care, I have succeeded in 
digging up the bag intact. Dr. Porel suggested to me the possibi- 
lity that this nest was not the work of ltylyrackit, bnt the deserted 
dwelling of a Mygale,, or some allied spider. I have, however, satis- 
fied myself that this Is net so. Early in June, 1S90, I found in my 
garden, under a stone, a community of sfinigera, who, apparently, 
had lately migrated, for the subterranean cavity was lined, not as usual 
with a web, but with a silvery varnish only. A week later, however, 
I found that this varnish had become the normal, pale brown, silky 
material. Moreover, in raising the stone, at my second vist, I tore 
tlie material which had apparently been made to adhere to the stone. 
I made several inspections at intervals of a week, and on each occa- 
sion I tore the material of the nest, to search for $ and d specimens, 
and, on each following visit, I fonnd the rent repaired ; so that 
this material is clearly the handiwork of rpiragera, Bpinigera can, 
however, and docs, under changed conditions, change her style 
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of architecture. In January, 1891 f I found a small community, 
of whloh all the individuals, save the §, were only half the 
usual size; in this case, the nest was situated at the roots of 
a bnuch of grass; it was in the sliape of an inverted thimble, 
made of the uBiial silky material, and not covered in auy way. 
Mr. Phipsou brought me a nest of this species from the Sivaliks. 
It was formed by drawing together several liviug stalks of grass (or 
reeds), and joining them with the usual silk material, but, in this case, 
much mixed with bitB of dry broken grass, possibly in order to 
give greater cohesion to the web, and thus better enable it to resist 
the strain, caused by the tendency of the stalk of grass to fly apart. 
Mr. Rothney writes : "In Calcutta and Barrackpore the nests are 
** formed of web-work, bindiug together a few twigs of a spiny 
"shrub- The winged sexes are to be found in the end of May." 
Be also notes that the mimicking bng, which I have already men- 
tioned, " also assumes arboreal habits, and can be generally found 
" on the trunks of trees, in company with the g of this species.* 1 

81 . P.furctda(Smitii) t 

Salween Valley, Burma.*..... Major Bingham. 

Major Bingham writes : " Makes a nest of papery stuff between 
" two leaves." 

82. P.furcata (Smith) race : gracUior (Forel in MS). 
Travancore. . H. S. Ferguson. 

83. P. Jerdoni (Forel in MS). 

Trmcomalee Major Yerbnry. 

Major Yerbnry writes : ■* Nest a web on the trunk of a smooth- 
" barked tree. *' 

84. P. Indlca (Mayr). 

Thana Districts ........................ F. Gleadow. 

Kanara ....... T. R. D. Bell. 

I took a nest of this species in Thana in the rams of 1885. The 
irregularities in the bark of an old mango tree had beon roofed over 
to form the nest. My recollection is that the material used was not 
the usual silk web, but a kind of mnd cement : in a note made at 
the time I find, "looks like a termite workshop." 
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85, P. iHmai!! (Roger), 

Kanara . .....*. .., E. H. Aitken. 

Travaiicore . IL S. Ferguson. 

Calcutta ... G. A. J. Bothney. 

Ceylon Major Yerbury (27/5 and 13/6/90* § ). 

Mr. Ferguson writes ; " Nest in blister of leaf, ** bet lie sent no $ , 
bo it may not have been a true nest. Mr. Bothney describes the 
neat as "formed by binding together a couple of loaves with & few 
" silky threads ; contains only a few individuals, a rare species/* 
While Mr. Aitken says: * c Nest a Bhell of brown paper on the under- 
" side of a leaf with three or four orifices." Finally, Major Yerbury 
record a " Bevcral small nests on a tree in Peradcmya Gardens 
'* (27-5-91) ; smaller nests in middle of underside of teaf— larger, 
" two leaves joined together overlapping about one-third of their 
** lengths ; substance of nest earthy. ** 

36. P. Simatrmsis (Smith). 
Ataran Valley, Burma... ....... ..Major Bingham. 

87. P- Mayri (Roger). 

Travancore H. S. "Ferguson. 

Pegu Hills, Bnrma .. ...... ..Major Bingham. 

Ceylon ...... Major Yerbury, 

88. P. putimct (Boger). 

Pegu Hills, Burma Major Bingham, 

89. P. Bcism (Roger). 

Ceylon Major Yerbury. 

Major Yerbury sent meanest which was very small and composed 

almost entirely of some spun material. 

40. Folyrachis flp* 

Barrackpore 6. A J. Bothney, 

Geo. 4. (Ecofhylla. (Smith). 
In this genus the g , of which thore is only one form, varies 
little in size ; the pedicle is very long. 

41. Cfe'e. smaragdina (Fab.). 
Poena Districts. 

Kanara E. H. Aitken* 

Salem, Madras ,, r .... M .. ....... A. Burroughs Sharpo. 
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Sunderbuns «.... R. Ellis. 

Travancore ...».,........♦..,.. H. S. Ferguson. 

ThiiTia Districts ............ F. Gleadow. 

Calcutta ..... — 6. A. J. Bothney. 

Hai Bareillij Oudb . Dr. 'Simpson. 

Kondmals, Orissa... Jas. Taylor. 

Burma.... E. Y. "Watson, 

Ceylon •-.* Major Yerbury. 

This is tho well-knowu vicious 'red* **nt abont -whom Mx. A-itkeu 
Las contributed such amusing papers to tliia Journal. The g alone 
is red (and even she is said to bo green in New Guinea,) • the 9 
which is much larger and stouter is pale gvecn ; while the S is very 
small and black. Sir J. Lubbock claimed for (Ecophylla that she had 
a rudimentary sting, but even this small endowment beyond her 
fellows has been denied, and in fact does not exist. It is certain* 
however, that she possesses the power of ejecting her venom to an 
extraordinary distance. When she attacks a human being she uses 
her jawBj and I never heard any one maintain tliat that was not 
enough. Smaragdina is found all over ludia, especially in the moister 
regions. In the Dekhan sheis found only on the Ghat edge, and then 
only in weak communities. Her architecture has been so minutely 
and exactly descrihed by Mr. Aitken that any further reference to 
it would be superfluous. Smaragilina, while fully mnintuiniug the 
formieino repntation as a cattle-keeper, is nudoubtedly also largely 
carnivorous. Many years ago my dog died, during the night, 
alongside my bed; in the morning his body was hidden from view 
by a coating of struggling ants. While he was alive he had re- 
mained unmolested, nor did they touch we, though my bed was their 
main thoroughfare on the way to the body. On one occasion I 
found a bone two inches long in a nest, and to this day cannot ima- 
gine how the ants got it there. I have heard Mr. Vidal, C.S., say 
that he had a young hawk eagle and a young owl killed by Smarag- 
dina, Mr. Aitken writes : " I think (Ecc^hylla feeds chiefly on the 
' milk' of aphides and of butterfly larvcc j " and referring to the case 
of Mr. Vidal'a pets adds, "On the other hand] I have scarcely over 
" found the nest of a sun-bird on this coast except on trees swarm- 
" ing with these ants." Writing to me of this species Mr, Taylor 
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says: — |r About 4 years ago at Khurda I eaifr some leaves of some 

" lime trees curled up* On looking I found in one leaf a large 

" green ant, entirely covered in With a web on all sides ; she Beemed 

" to be sitting oil white specks." On further search I found a 

" second in a similar position. I saw no other ants on the tree." An 

exactly similar account wap sent me from Ceylon by Major Yerbnry 

together with the neat and ? .* Mr. de Niceville has recorded the fact 

that this ant attends the larva of the lycaanid butterfly Lycrnnestlies 

vmolus. ♦ 

Gen. 8. Phxwolipis (Mayr). 

Tho absences of ocelli in fchip and the next genns differentiates 

thcin from Acantkolejris ; in nil three the insertion of the antennse 

ie at the lower (or anterior) extremity of the antennal groove. In 

Frcnotepte the knot of the petiole is quadrangular or Cuneiform j 

there is only one form of $ > which varies little in size. The form 

of the £ is of considerable Importance in distinguishing the various 

species of Prenolepis. 

42 fc P. tongicornis (Latr. )* 

Poona District* ..... *,.*....{&/60d 9 h 

Kanara.. ...... .......... ...E. II. Aitken. 

C. Provinces J. A. Betham. 

Burma ...... ............ ..Major Bingham. 

Biinderbims * llobt Ellis. 

Tmvancore .» *,!!. S. Ferguson 

Thana Districts ....*..., F. Olcadow. 

Kondmals, Orissa*.... Jas. Taylor. 

Upper Burma „►.„..»..., E. Y. Watson. 

Ceylon * .... .......Major Yerbnry* 

Barrackporo; Madras *,G. A» J, Rothney. 

This email, long-legged, black ant is the bungalow ant par 
GxcdlencB, though it is also extremely common away from human 
habitations. As the above list shows, it is found throughout India. 
Cerr Moens, who studied this species in Batavia, records that ho 
fouud " a small Blatla. " living with it in its nest; h6 speaks of it as 
found " moro rarely in houaes;** ita place aa " bungalow ant " bein^r 
taken by Plagiohpia longipes (Jerdon). Its senses are very acute* 
and it is always the first to find any eatables left about. IHA 

* Elnte the aW?e waii wilLtwu Mi» Aittcea lias retcrded a similar expcrie«C8 in 
*h»i pHgea of this Journal. 
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has a life-like notice of it in " Tribes on my Frontier/* My expe- 
rience is that this specicfi has no very fixed habitation. Wherever 
dead loaves and rubbish have lodgod in the fork of a tree a com- 
munity of Imgicomis will almost certainly be found; I have also 
found tfc under stones, in cavities, &c>, &c, and everywhere it was 
ready to move off to a new site, bag and burgage (or, to speak more 
correctly, 'larvee and pupte* ) on the smallest provocation. I have 
seen a whole community start off thns f deserting the nest, on the 
approach of an army of Mniciw, news of which had no donhfc been 
brought in by scoots. At Sholapore, I found it specially affecting, 
as a nesting place, crevices in the masonry plinths of bungalows; 
in such positions the entrance to the neat waa always strewn with 
spoils o£ Casaponotus } whether these represented dead carcases 
brcnght home For food, or whether Gamponotus had been attacked 
and killed, I conld never discover. As 33. H. A. states, Icnyiecrnii 
is certainly largely camiverens, at any rate, when sharing a bun- 
galow with humans ; but she also undoubtedly goes in for dairy 
produce when available. Mr. de Kiceville records her as attending 
larvee of Catochrysops pandava (Hors.) She ia too nervous and 
flighty, howevar> to make a good dairy farmer, and to me has always 
represented the u gipsy type " in the ant world. 

43. P. dandestina (Mayr). 
Poona Districts 

Coonoor, Madras ....... R. W. Daly. 

Ceylon .* Major Yerbnry- 

Calcutta; Colombo .....*.♦ ....6. A J. Rothney. 

I found several nests, all under stoneB, each containing an apte- 
rous ? $ tho communities were all small ones. Clandestina is much 
stouter and less active in her movements than her cousin longicamis. 
Mr. de Nicevillc records this species as tending larva? of Polyom- 
matus bonticus (Lin.). 

Note. — I have taken two other species in the Poona Districts 
and have received several more, via. : — 

(1) Mt. Ann ,F. Gleadow. 

(2) Burma. E* T. Watson. 

(3) Ceylon Major Yerbnry, 

(4) Coy Ion.,.. *...*...... ..Major Yorbory, 
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Bat their definite identification hag not yet been completed mainly 
owing to the 6 form not having been taken. 

Gen. 6. Actiotyga (Roger). 
Very like the next, but abdomen is pointed and general shape 
squatter. 

44. A. acutiventris (Roger). 

Poona Districts. 

Ceylon........ Major Yerbury. 

I took a single $ on the dinner table, but have never come 
across the $ • 

Gen. 7. Plagiolbpis (Mayr), 
This and the noxt genus are oa&ily distinguished by their 11 
jointed antennae, from Prenolepis whose antenna* are 12 jointed (this 
of course refers to the JJ. } ; moreover^ in Plagiolcpist the knot is 
" flat and rounded above. " 

45. PI. longipes (Jerdon). 

Kanara . ...... ..E. H. Aitken 

Moulmain,. Burma .„..„..»... ...Major Bingham. 

Travanoore ,.H. S. Ferguson. 

Colombo; Calcutta #.....,. G. A. J. Eothney. 

Tounghoo, Burma.......... ..B. Y. Watson* 

Ceylon Major Yerbury. 

This is a yellow ant. I have never seen it in the Dekhan, but it 
is common enough in Bombay, and 1 have taken it in Basaom Port. 
Mr. Aitken has furnished me with the following note : — "The habits 
* f of PI. longipea are exactly the same a& those of IV, longicornis. 
" Both species Beem to be alike in being unable to * gnaw, * hence 
** their food must be carried home entire. If it is a corpse, they 
" muster a party and bear it away ; if it is anything sweet, they suck 
" it and take away the jnioe in their stomachs, which are capable of 
" being distended like toy balloons. In Kanara this species com- 
" pletely displaces Fremlepis as the house ant. Its nest ib in holes 
" in the wall, or roof, or nnder the foundations, in a box full of old 
*' bears' and hysenas 1 skulls, or in fact anywhere. It steals no 
" farinaceous food, but carries off all portable sweet stuffs, and dead, 

o r dying, animal fo<xl of any kiucl. It wauders ahout the plants in 
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** the garden sucking glands, Aphides and the larva? of LycaiMtt 
" There is a large nest in the honse which I examine regularly ; 
" queens have been out for two months, remaining in tho nest and 
te dropping their wings. " Mr. Aitken also sent me some specimens 
of a cricket which he found living iu the nest with Flagwtejpia. 
Theao I sont to Herr Wasmann of Vicuna for identification. As ho 
has most kindly permitted me to make use of his reply, X cannot 
do better than record here an extract from his letter, "The 
*' myrtnecophilons cricket is a Myrmecopftila, very near to Myrm. 
" aeerwrtun (Pan a.), perhaps even identical with it. The torsos, 
rt legs, and antennae of the 5 specimens seem to belong too 
" of a Myrmecophita, because the sexual organs are not 
" developed, at least no female ovipositor is to bo seen. Male 
et of Myrmecophila seem to be still quite unknown. The sup- 
" posed & of Myrm. acervorum, described in Burmeister's "Hand* 
" bach der Entamalogie * seams to have been the larva of a S. 
'* I myself am now not quite sure, whether the 6 of Myrm* sakmonis, 
tf described in my * AmeiBengaste von Tunisien,* is indeed a d not 
" a larva; possibly it may belong as a c5 or a larva to Myrm. ochraeea 
" (Fish.), the 6 of which is still unknown. According to the recent 
" essays of Brunnemo £ of any Myrmecopfoila has yet been described; 
" the reason of this is that the $ cannot be distinguished exteriorly 
** from the $ larvae. These are the difficulties in connection with 
'* Myrtntcophila which prevent the description of supposed new 
** species, unless the specimens are evidently <? adults. If Mr* 
" Aitken can find the adult $ of Myrmecophila with PI. longipcs or 
** with larger&ats living in the neighbourhood* the question, whether 
" this MyrmecophUa is identical with acervor-um or new, can bo sot- 
g * tied. It must be noticed that the larva of Myrmocaphila sometimes 
" lives with small ants and the imago with large? ones. I found last 
** May (1891), near Mariaachein, in Bohemia, a very small Myrmeco* 
*' $iUa (larva or 6 ) in tlie nest of Totramorium empitum, in the 
** vicinity of a nest of Formica sanguinea (with slaves, fusea) which 
14 contained a considerable number of Myrmccophila 9 adults and one 
** nearly adult larva (or <J ). The larvae living in the nest of Tstra 
H vtormm must have been those of M. acervorum, for that 1h the only 
*' species of MyrnwwjrhUa found in Northern ami Central Europe. 
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** On the habits of Nyrmecophila acervorum and her relation to tho 
" ante, I made observations lor several months at Frag, by means of 
'* artificial nests. Acervorum ib amicably tolerated by the ants ; but 
" neither /fed nor licked by them, as is the ease with Claviger, Lame- 
*' chuea, At&meles, and other * gonuinc' guests. I have often 
* r observed her cleansing the abdomen of an ant, who seemed to bo 
•* pleased by this treatment just as if it came from an ant. Probably 
** the nourishment of Myrmecophila consists of the excreta of the 
" ants, or of the Hypopm parasites adhering to the ants*" 

40. PL Jcrdoni {Forel in MS). 

Poona Districts. 

Kanara ...... E. H. Aitken. 

A very minnto species. I fonnd it in February, 1890; a great 
number of 3 were swarming up and down a tree, which was not in 
flower, and on which the leaf buds wore just opening ; the descend- 
ing ants were returning ' filled, J so that there was evidently a 
source of food-supply at the top of the tree, but whether cattle or 
glands I failed to discover. 

47. PL migua (Forel in MS.) 

Poona Districts. 

Kanara .* * E. H. Aitken. 

Also a very minute species. It is not uncommon in the Dekhan ; 

the nest is usually under a stone lying on damp ground ; I found 
most nests below the embankments of the Nira Canal, or on the 
boundaries of irrigated fields. I have never seen specimens outside 
the nest, nor obtained much insight into their manners and 
customs, I noted, however, the extraordinarily large number of 
apterous $ to be found in the nests ; in some cases they were 
almost as numerous as the g , and this, especially, in the stronger 
communities. 

Gen. 8. Acahtholefis (Mayr). 
The presence of ocelli in $ of this genus has already been noted; 
they are also furnished with a pair of spiues on the metathorax and 
another on the node of the pedicle. 
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48. Ac. Frauenfeldi (Mayr). 

Mt. Abu, Rajpootana F. Gleadcw. 

Rai BareilH, Oudh ..,.*.Dr. Simpson, 

Calcutta ,.,...•. *...G. A. J. Rothney (2 varieties)*, 

49. Ac. Frauenfelfli (Mayr) race ; hipartita (Smith). 
Poona Districts 

Thana Districts ..,.* F. Gleadow, 

C, Provinces ..... J, A. Betham. 

Dharms&lu, Punjab • ...Major Sage. 

This is a very common ant in the Dekhan, and seems to be dis- 
tributed without much variation all over India ; it is met in the 
same, or almost the same, form, in Egypt, and along the shores of 
the Mediterranean. The thorax is very narrow, whioh makes the 
abdomen look disproportionately large; this latter has a silky look, 
which takes away froni its jet-black colour ; the thorax is reddish. 
It is usually found in largo communities, nnder Btones, without any 
underground nest to speak of. There is always a large number of 
fertile S , I have counted as many as 20 ; they are curiously banded 
with black. Though not quite so unsettled as Pr. hitgicamis, 
they do not seem to be strongly attached to their home, and change 
their quarters on small provocation. In this species 1 have seen the 
nearest, and indeed the only, approach to the harvesting of the 
Myrmirida; though the harvesting was of the most rudimentary 
character, it is curious to note that this nest was abnormally placed 
in a burrow in the open- 

50. Ac, Capensis (Mayr). 

Poona Districts. 

Mussoori, N.-W. P. G. A. J. Rothney. 

I found only a few stray individuals and failed to trace the nest. 

51, Ac. opaca (Forel in MS.) 

Poona Districts..... ♦. 

Goa.*.„ E. H. Aitken. 

Gen. 9. Formica (Lin.). 

This genus has the second, third, fourth, and fifth joints of the 
antenna} as long, or longer, than any of the succeeding ones (except 
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the last); the knot is large and vertical; the ocelli ate distinctly 
visible. Formica, in India, is, I believe, exclusively limited to the 
Himalayan region. 

62* F.fusca (Lin.), 

Kashmir.. ......t..... k .H. Littledale. 

Lahoul ........... ........ .....Major Sage. 

Mr. Littledaleuf Raroda sent me, with the specimens oFthis ant, the 
Following note : — fl Maj 4th» 1890. Took a neat of small black ants 
** in Kuppeli Nala, on the south side of JNanga Parbut, at 12,500 
" feet elevation, on a slope above the second glacier. The bigger 
" anta (*. e., g major ) bit severely. Nanga Parbut is an immense 
"mountain 26,629 feet high* These ants are common on it. The 
tf place where I got the anta was only cleared of its winter buow^ 
" two days ago, and the ants, the smaller ones especially, were 
" running all over the stones, and round the nest/* This is the 
species which in Europe is bo commonly kept aa slaves by its 
cousin F, samguinea. 

58. F. smgumea (Lata-.). 

54. F. fusco^gatjaXes ( Forel. ). 

55. F. gagaies (Latr.). 
5ft. F. rufifwrhi* (Fab.), 

57. F. rufitarbis (Fab,), race clara : (Forel). 

58. F* truncicola (Nyl.). 

These seven species (only a S of tnuuficeila) were taken by 
Hajor Sage during a couple of months' holiday trip to Lahoul] 
they are all Enropean forms. 

Gen. 10. MyhmbC CTSTtrs (Wesmael). 
The parallel frontal ridges, and compressed abdomen, distinguish 
this gonus from Formica. 

59. M. viaticus (Fab.). 

Benares \ Allahabad ; A#ra;l « . - — .* 
Delhi; Lahore ; TirhootL../ G * A * J * **&**• 

Rai Bareilli, Ondh * Dr* Simpson. 

Mr. Rothney notes: "Winged sexes in May from Tirhoot; the 
" nearest point to Calcutta that I have taken this ant is Assensole, 
' ' where, when the train stops, it may bo seen marching about the 
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" platform; it is not to be found so low down as Burdwan, and I 
"have not found it at tincknoW. The late Frederick Smith 
e * suspected this ant of practising slavery \ but, though it certainly 
"tlces send out scooting partiea, of twenty or bo strong, which 
** cover the ground at the double, I have never detected any 
"evidence of Blavery." This Form is found Unchanged in Europe 
and on the African coast of the Mediterranean. 

B, fcOLICHODERID^. 

In this gronp the cloaca! orifice ia large, linear, transverse 

inferior, and non* cilia te. Seen from above> only 4 segments of the 

abdomen are visible, the last is hidden from view below the 

penultimate* 

Gen. 11. TechnoMyRmex (Mayr). 

In this gentts the apical segment of the abdomen can be seen 
looking from above j it is the only exception to the rule. 

€0. Tech. albipm (Smith). 

Poona Districts* 

Ceylon.,,.......-. .....Major Yerbury. 

I have only met this species once, viz., at Khandala. 1 L was 
fewarming cp and down a tree, to and from some food at the top ; 
what this food was I could not discover. 

61 » Tech. bruneipes (Mayr). 

Coonoori Madras.. » B. W. Daly. 

Ceylon. ....... ..................... .Major Yerbury. 

Gen* 12. Bothriomyrmex (Emery). 

The knot is thin ©lid distinctly inclined forward ; the first segment 

of the abdomen is slightly produced towards the petiole — $ ? & 
are all tho same eiae. 

62* Both. Wrmtyktoni (Forel in MS.). 
Poona Districts. 

1 have only found this microscopic species oncOj the nest way in a 
gall on a leaf of Karanj [Pongamia glabra) ; there were more than a 
score of individuals in tho community, yet the £ull was scarcely as 
lacge as a pea. 
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63. Both, meridionalis* 

Poona Districts (6-12-91 $ $ ). 

Coonoor, Madras . ,....R. W. Daly. 

This species, though sensibly larger than the last, is also very 
minute. I have taken it several times and it would not seem to be 
a rare species. On tliB 1 2th December, 1891, under a stone, I found 
a large community, including an immense number of pJ and £ . 
On removing the stone a strong smell of roses was emitted, bub 
so mixed with formic acid that, leaning over the nest, I was nearly 
blinded, and bad to pause several times, in the work of collecting 
specimens, to dry my streaming eyes. The rose smell disappeared 
from my hands very quickly, leaving only a pungent, acrid odour 
which it required considerable washing to remove. 

Gen. 13. Iridomyhmbx (Mayr). 
The antennas are very slightly olavate, and are only very Kttle 
thicker at the apex than at the base; excluding the scape, the 
second joint is the longest, and the following ones decrease in length 
np to the penultimate, than which the terminal joint is rather longer. 
The 5 and <J are of the same size, the 9 is much larger. 

64. Irid. glaber (Mayr), 
Poona Districts. 
Kanara. T. R. D. Bell. 

I only once took two straying specimens ; but Mr. Bell sent me 
a whole community, including $ and 6* . 

€5. Irid. excisus (Mayr). 

Benares ; Calcutta G-, A. J. Bothney 

Kondmals, Oriesa.. . Jas. Taylor. 

Myingyan, Burma ..,£. T. Watson. 

Gen- 14. Tapiwoma (Foerater). 
The knot is flat and quadrangular ; the abdomen much widened 
anteriorly and covering the petiole by its prolongation forward. 
The V and 6 are of the same size, and only slightly larger than the £ . 
66. Tap. metanocephalttm (Fabr.), 

Poona Districts.. , (ll-S-90rf). 

Kanara .,- E. H. Aitken. 

7 
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Thaaa, « ♦ P. Gleadow. 

Orissa. ...,Jas. Taylor. 

Ceylon Major Yertmry. 

Calcutta •«.. 4 G. A. J. Bolhney, 

This ia a minute species, but is very easily recognised by the 
characteristic black head* which, oven to the naked eye, contrasts 
strongly with the almost colourless, semi-transparent abdomen. It 
is very common in the Dokhan, and may be found, in ascending and 
descending linos, on almost every flowering tree; it is specially fbrul 
of the "Waras (Bignonia quadrilccularis). On one occasion I found 
a number of $ visiting temporary chambers (they wore certainly 
not permanent nests) underground, at the roots or grass plants ; 
and I found also aphides on the grass roots in these chambers. 
Mr. de Nieeville records it as tending the larva* of Zium lysimon 
(Hubner), and Polyommatua heticus (Lin.)- Mr. Aitken notes that 
"when this ant is crushed it emits very offensive odour." The 
nest, which is usually under a stone, when uncovered, gives out a 
strong odour rendered pungent by the admixture of formic acid. 

67. Tap. mwtttum (Mayr). 
Poena Districts. 

A very minute aperies. I found a community in a gall on the 
Saundar (ProBopis gpidgera). 

Gen, 15* Dohchobsrus (Lin.). 

Metanotum cubic, armed with two ' teeth J at the posterior corners 
of the dorsal surfaco; knot thick, cuneiform, strongly inclined 
forward. 

68. Dot. bitub&rculattt8 (Mayr). 

Mergui, Burma.... ....Major Bingham. 

69. Vol. sulcatieeps (Mayrj. 

Burma -* Major Bingham. 

Major Bingham writes: " I found this species, ill evergreen forest 
" walking in a long chain, from a hole at the foot of a tree to a 
,c hush near by, on which wore a mass of white aphides. I caught 
" specimen after specimen, with my fingers, and found that they 
" emitted a strong smell of tube-roses, which hung about my fingers 
« for the whole day." 
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70. Dot* Fem (Emery). 

Salween mils (3,000 ft.), Burma ..Major Bingham. 

71. Dot* Fern (Emery) mcet/uscus (Emery). 

Salween Hills (3,000 ft.), Burma.... ...... ..Major Bingham. 

72. Vol. gracilipes (Mayr). 

Bombay . ......13, H. Aitken* 

Calcutta G. A. J. Kothney (20-7-85$). 

A nest was sent mo by Mr. Aitken in 188$. They seem to depend 

for food on the white woolly 'coccus' (?) bo common in the Konkan ; 
where this occurs they draw the leaves together and form a ' nest. 1 

PONERIDiE. 

Gen. 16. Odontomachus (Lin.). 

The extraordinary, bent, throe-pronged jaws differentiate this and 
the following genus su olearly from all other Poneridm that it has 
been proposed to promote them to a sub-family of their own. In 
OtloyitomachiiB the knot is armed with a spine at its apex. 
73- Oil. rixosus (Smith). 

Tavoy Plateau (4,000 ft.), Burma.. ...Major Bingham. 

74. Od. hamatodes (Lin.). 

Travancore.. ..H. S. Ferguson. 

Ceylon.... Major Yerbnry. 

Madras; Colombo * G. A, J. Rotbney. 

I aBkcd Mr. Ferguson as to the jumping powers of Odontomachut 
and he wrote : " I got some of those which you said were supposed 
" to jump. I don't think they do, but they can shoot themselves 
** backwards by bending their heads, pressing their mandibles against 
auy firm support, and then bringing them together with a click, 
I tried them several times, and found that if held by a prelimb, 
they always release themselves in this way, using the impriaoned 
limb as a fulcrum for the mandibles to work against." 

Geo. 17. Anoohbtds (Mayr). 
lu Aiwchetus the knot is unarmed. Both these genera are said 
to be able to jump. 
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75. An* punctiventrU (Mayr). 

Calcutta; Nuddea, Bengal G, A. J. Rothney (type)* 

76- An. jAtncttventAa (Mayr) race: Punensis (ForBl in MS.) 

Poona Districts. 

This is probably the Dekhan fcrm. At a first glance it resem- 
bles a Cremastogaeter, and I must confess I collected it as such, on 
the only occasion on which I met it. I did not notice its jumping 
power3, but, looking back, with knowledge gained too late, I have 
more than a strong suspicion that it used those powers ; that, at any 
rate, is the only explanation which occurs to me of the marvellous 
way in which the crowd of individuals, from among which I was 
collecting specimens, seemed to melt away, before I hud got half as 
many as I required. 

77. An. Svd'iloitii (Emery) race: ludtcua (Forcl in MS.) 
Poena District 19-6-00 9 ). 

I found my first nest in Jane, 1890 ; it contained a winged 9 , 
The $ were engaged in Long foraging rambles, from which each 
returned laden with a Lepuma, about her own length (say 4 an 
inch) carried in the way so characteristic of the Indian Ponerida. 
The Lepima was in no case dead> or apparently injured, so that the 
reason for its capture is doubtful. I could find none in the nesfc 
when I dag it up, bat as I had to perform this operation with a 
penknife I may easily have overlooked them even had they been 
there. However, I have since seen Indicus bringing home termites 
in the same way t sc that I fear the rape of Lopisma was due to no 
more romantic cause than hunger. I have tried every means I oould 
think of to make this species jump, but in vain . On one occasion only 
one crawled on the forceps I was using and threw itself off. As a 
jump it was a most insignificant performance, nevertheless it was 
distinctly something more than a fall. Since receiving Mr. Fergu- 
son's interesting note on the jumping of 0. /nematodes, however, 
I have succeeded easily in making Anoefietus 'spring* in much the 
same way ; the apecfea ia too small to enable the modus mltandi to 
be distinctly seen, but the action is distinctly that of a 'skip-jack* 
beetle atid not that of a grasshopper. 
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78 An. Tayfa'i (Forel in M S.) 

Kondmals, Orissa Jus. Taylor (type). 

Writing of its jumping powers, Mr. Taylor says :— "Ido not believe 
" this ant can jump. When held a snort distance from any object 
" upon which die wished to get, she could not do so unless her 
" front legs could reach, bnt fell to the ground in the attempt* I 
" tried over and over again with several specimens, always with the 
*■ same result/* 

79. An* Yerburyi (Forel in MS.) 

Ceylon Major Terbury (type). 

Gen* 18. Odohtopokeba (Mayr). 

Knot oompr eased posteriorly; pro- and mesonotum 'toothed'; 
claws simple ; second and third joints of antennae equal. 
80* Odont. dentictttota* 

My logy an, Burma.* ....E. Y. Watson. 

Gen, 19. Bothrofoitera (Mayr.) 

Knot oubico-globular ; claws simple ; second and third segments 
of antenuse sub- equal, last twice as long aa the penultimate. 
81, B. sulcata (Mayr). 

Poona District (6-11-89 <?), 

Kauara. • .....23. H. AiLkun. 

Salem, Madras ..» A. Burroughs Sharpe. 

Travancore .......H. S. Ferguson. 

Thana Districts «....F. Gleadow. 

iCondmalsj Orissa .....Jas. Taylor* 

Madras ...«♦, G.A. 5. Bothney. 

This is a very common species. The nest is always under a stone^ 
but usually reaches a considerable depth underground. Solitrry 
individuals may constantly be found roaming apparently aimlessly 
among the grass, or carrying home prey (a dead beetle or what not) 
in the usual ponerine way. Their sense of locality seems feeble, 
and they behave exactly aa libellously predicated of ants in general 
by Mark Twain. The probable explanation is that the Ponerida are 
normally nocturnal in their habits ; the best provided have fewer 
facets in tlioir eyes than other ants, while the S of some European 
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species, at any rate, are known to be blind. Their sting is most 
powerful and quite as painful as that of a bee or wasp. 

82. B. tesserifioda (Mayr). 

Kanara. E. H. Aitken, 

Orissa ........ ......Jas. Taylor. 

Calcutta , G. A. J. Eothney. 

83. B. mbiginosa (Mayr). 
Poona Districts. 

I found a large community near Louowli, but failed to reach the 
main chamber of the nest, which was very deep down underground. 
I saw no individuals outside the nest. This is a transition species 
and might perhaps be better classed with Fonera. 
84* B* hdcipes (Mayr). 

Coonoor, Madras R W. Daly* 

Dharmsala, Punjab Capt, Ftdton* 

MusROori, N-W.P. * G. A. J. Bothney. 

85. B. rujipes (Jerdon). 

Kanara E* H. Aitken; G. D, BeE 

Burma Major Bingham ; E. Y.Watson. 

Orissa , Jas, Taylor, 

I have never seen this species in the Dekhan. The specimens 
sent me have only been one, or, at most, two at a time, whence I 
conclude that it is solitary in its foraging, like sulcata. Major Bing- 
ham notes : "Blows a whitish, acrid smelling, rather gelatinous froth 
" when suized ;'* and this ih confirmed by Mr. Taylor, who writes ; 
*' When irritated exudes a milky substance of a frothy nature which 
" hardens on exposure to the air and resembles fine cotton; it is 
*' called 'domona chunti' or *gendu,* the *doimoiias* being the weaver 

" caste in Orissa," 

Gen. 20. Diacamha (Mayr). 
Knot almost spherical, flat behind, bidentate ; clawa simple, 
second joint of antennae twice as long as the third. 

86. J), vagans (Smith). 

Pegu, Burma....... Major Bingham. 

Calcutta; Madras G. A. J. Rothney. 

Mr. Rothuey in his paper on Indian Ants, reprinted in this Journal, 
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writes very fully of this species. He declares it to be, viewed 
individually, the most intelligent of all the ants, 

87. I)* sccttpratum (Smith). 

Tenasserim Major Bingham. 

Major Bingham describes it as **very common; makes a big 
ant heap in paddy fields ; stings and bites virulently." 

88. Diacamma sp, 

Travancore. .H. S. Ferguson. 

The identity of this species has not yet been definitely eefctled i 
but it is believed to be undescribed. 

89. D. versicolor (Smith). 

Barrackpore .....G. A. J. Bothney. 

Gen. 81. Ponera (Inn,). 
Snot transverse! vertical, unarmed ; claws simple ; second joint 
of an tenure longer than tho third. 

90. P. Jerdoni (Porel in M S.). 
Pcona Districts. 

Calcutta .G. A. J. Bothney. 

The only nest of this spooios I have ever found was under a stone 
and rery Bhallow, the main chamber being barely three inches 
below the surface. 

91. F. Qhadam (Forel in MS.). 
Poona Districts. 

This is not an uncommon species in the Dekhan, but owing to 
its small size and sluggish movements, is easily overlooked. I have 
found it several times, always nnder stones on very moist ground. 

Mr. Aitkon sent me a variety from Kanara. 

02. P. truncata (Smith). 
Calcutta G. A. J. Bothney. 

Gen. 22. HAitPEomTnus (Jordon). 
The monstrous mandibles of this genuB render it recognizable at 
a glance from any other ant. Whatever doubts there may be, as 
to the jumping' powers of Odtmtomachus and Anochetus, J, at least, 
have none, as to those of Harpegnathus. Tho single spocimon of the 
genus, which I have had the luck to find, made leaps of a foot or 
18 inches with perfect ease* exactly like a grasshopper. I had 
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much, trouble in securing this specimen, and, when I succeeded, I 
found she could sting- better than she could jump. 
93, H. cruentaius (Smith). 
Poons Ghats. 

Ganarn ..... » H» G. Palliser, 

OriHsa . ..Jas. Taylor. 

In each case a single specimen only was taken. There is also a 
Bpecimen iu the Society's Collection labelled Maihcran. IT. cruentatua 
is nearly an inch long with very long legs. 

Gen. 23. Lobofblta (Mayr). 
Tarsal claws pectinate. 
94. Lt distingttenffft (Emery). 

Poona Districts. 

Eanara. E. H. Aitken. 

Travancore .,,..,. ......H. S. Ferguson. 

Orissa .Jos. Taylor. 

Ceylon Major Yerbury. 

Calcutta ..,.♦«♦ , G. A. J. Rothney. 

This Bpeciea is fairly common from Pcona westwards to the Ghats. 
The idea of a disciplined army has been fairly developed in this 
genua. L. distingutm&n- may sometimes, it is true, be found loafing 
about singly, but these individuals are probably only sccuts; 
ordinarily, she is only met, in the early morning or late in the 
afternoon, travelling in an unbroken column 4 to 6 or 8 abreast, 
straight, or rather by the easiest road, to the scone of operations. 
This is usually a colony of white ants whose galleries have been 
broken open by the hoof of a passing beast, or some similar accident- 
Arrived at destination, each g seizes her termite prey, tucks it under 
her thorax in the orthodox ponerine fashion, and the column then 
returns (bet marching r at ease • and much less regularly than on 
the outward journey ) to the nesfc. I have never succeeded in 
fiuding a nest j on one occasion I tracked a column for more than 50 
paces, only to lose it in a patch of prickly pear. I do not think that 
L. distinguenda, any more than any other ant, ever has tho inspiration 
to open a termite gallery for herself; on the occasion mentioned 
above, the column passed close to several, and even over one colony 
uf whit© ants before reaching its destination ; 1 believe* however* I 
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saw a $ break open a piece of tunnel, into which a termite had 

retreated, but cannot be sore, and the practice certainly was not 
gene nil. Nor are the termites followetl into the galleries, partly, 
perhaps, because the passage is too email for a Loliopelta, but equally, 
I imagine, hccaose such a measure wonld be very like ' drawing* 
a badger * only more so.' Mr. Aitken tells me he has seen *' hundreds 
going into a hole iu the ground and emerging with white ants,' 1 but 
this is very different from entering a termite gallery* 

95. L. Chineusis (Mayr). 

Poona Districts (18/10/90 <J ). 

Kanara ♦.E. H. Aitken, 

Mfc Abn .. F. GleJidow. 

Calcutta ...„G, A. J. Rothney. 

Orissa, Jas. Taylor, (2/9/90 d). 

This species is even commoner than the last, DUtinyuend.a would 
seem to be a denizen of forests, while Chinenaia prefers more open 
and inhabited country. I have only once seen Chinensis on the 
war-path, and then the objective, a large worm, io several pieces, 
had been reached, and the column was on, its way home. The 
column I must say was more a mob than a disciplined army, 
but this may have been duo to the fact, that the normal irregularity 
of the homeward march was enhanced by the size and shape of the 
booty, which did not admit of its being carried * according to the 
regulations/ Chi the other hand, I have often, during the early 
part of the rains, witnessed a migration (or was it a colonization, 
in no case was a 9, even apterous, present?), when the discipline 
and regularity of the column left nothing to be desired. My ex- 
perience seems to show that Chinensie prefers a formation in fours, 
at any rate when carrying her own larva; and pnpas, Mr. Aitken 
has furnished me with the following most interesting note on 
CMnmsiB. "There is a populous community of this ant, in a hole, 
" in the foundations of my house, at Goa. From the nest there is a 
" well marked 'road,* crossing a broad gravel path, and then 
" ramifying all over the tennis ground. They issue after sunset, 
" and march along one of tho main branches, or break up into par- 
" ties and take different routes. When they come to a place where 
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" the termites hove thrown up new earthworks, and are busy eating 
" the dead grass underneath, they collect in dense masses, waiting 
for an opportunity of breaking in, which they very likely find 
** when thB termites attempt to extend their works on any side. 
" Then the slaughter begins. Sometimes the poor termites are killed 
" far faster than they oan be carried off; and on ono occasion, as 
" late as 7 a. m,, I saw the ground still heaped with shun, and an 
" unbroken stream of ants, 86 yards long, carrying them away. 
,r Each ant had 2 or 3 in her jaws. If these ants cross the grounds 
**of a oommunity of 'Harvesters » ( t Mukomyrmex) after the latter 
" are up in Idhe morning, they have to flee in their turn. A Lolo- 
** pelkt, whon once a g major has laid hold of her by the leg, appears 
" to be perfectly helpless « she can neither kill her enemy, nor shako 
" her off. Sometimes another Lobopdttt will come to her assistance, 
" and, after vainly trying to tear off the aggressor, will pick np her 
" comrade and carry her, and her enemy, off together. " 



90. L> dt'/mmta (Mayr). 

Hit. Abu F. Oleadow (Christmas* 90 <* ). 

Coonoor .. . It. W. Daly. 

Kanara .... «,„.,..H, G. Pnln'ser. 

Calcutta ....... ,, Ch A, J. Rothncy. 

Orisaa . Jos. Taylor. 

Tonnghoo, Burma E. Y. Watson. 

Ceylon.,... ,••...* Major Yerbury* 

Ataran Valley, Tenasserim ...Major Bingham. 

The specimens from Tonnghoo and Tenasserim vary slightly 
from the type. 

97. L. dcntilabia (Porel in MS.). 

Coonoor, Madras IL \V. Daly. 

98. I. Yvrhnryi (Porel in MS.). 

Hot "Wells, Trincomaleo Major Yerbnry. 

90, h. pimctiveniria (Mayr). 

Calcutta G. A. J. RotLney (typo), 

100. L. KUteli (Mayr). 

Calcutta 0. A. J. Koihncy, 
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Gon. 24. Lioponera (Mayr). 
The joints of the antennaa (except the scape} very short ; thicker 
than long. 

101. L. lonyitarsus (Mayr) . 
Poena Districta. 6 - 
Thana Districts 6 t 

Calcutta; Nntidea. G. A* J. Rothney $ (type). 

OriBBa.......... .Jas. Taylor Jf 6. 

The (J comes freely to « light, at ni#ht ; all through the Ittina, I 
have never taken the g * 

Gen. 25. Amslyopone (Erichson). 
The knot soldered to the abdomen along its whole depth. 

102. Amblyopone sp. 
Poona Districts & . 

This species comee freoly to a light ; but I have not been able to 
obtain the g . 

103. Amblyopone sjk 

Kmrnra T. R. D. BelL 

Mr. Boll sent mo BOmo specimens of what will probably prove a 
new species ; lwit its identity is not yet definitely settled. 

INDEX TO PLATES. 
PLATE A. 

1. Pmvm up. : Beetle found in nost of PA: Wrmrgltfoxi X 9, 

2. I>ttlicItiM «p. : iiiimiuB Pofyrtitj/w X f). 

3. Do. side view of thorax. 

4+ Do. do. of abdomen* 

6. Do. Antenna. 

6. Cmtip, comptwim (Fab.) $f minor X 9. 

7. Do. § maj., profile. 

8. Do. g min., antenna, 

9. Do. £ maj., head X 9. 

10. Pot. qmigera (Mayr.) ?X9. 

11. Do. profile, 

12. Do. head. 
IS. Do. antenna. 

14. Ptvtt, longicortm (Lair.) 5X0, 
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15. Pm*. lonffcoruix, antenna X 18. 

16. Do. head X 18. 

17. A&wth. FrawnfeM (Mayr) r, bipartite (Smith) $? X 0* 

18. Do. do. profile. 

19. Do. do. antenna X IB. 

20. Tap. Melmioajf/ialiun (lob.) $* 1«S. 

PLATE B. 

1. (Ecop/i. mamrfditm (Fab.) 5? X 9. 

2. Do. profile. 

3. Do. antenna X IK. 

4. Teeh. a/h/ws (Smith) g X 9. 

5. Do. 

a Do. head X 16. 

7, Jkthropottera ntbigoHoxt (Mayr), $ X 9. 

a Do. 

9 t Do. Part of leg and tarsal claws X IS. 

10. Do. antenna X 18. 

11. Poncra Gteadoici (Forel in MS.) 5? X 9. 

12. Do. 

13. Do. head X 18. 

14. Do, antenna X 18. 

15. LobopfiHn Cftiucthw (Mayr) g X 9, 

16. Do. antenna, 

1 7. Do. node of pedicle from above, 

18. Do, hood do. 

10. Do* part of log and tarsal claws, 

20. AnocJt. SftttUotli (Emery.) r. Imlkm (Forel) $ X 8. 

21. Do. do. profile. 

22. Do. do. jaws and antenna X 10 
28. Do. do. jaw X 30. 

24. Do. do. do, end view. 

25. Ilarpegmtlms ctmhMh* (Smith) $ head X 9* 

26. Do. do. profile. 

tiote.— In plafco B, fig. 10, tJio division Tjocwocu eegmenta 1 aitd 9 oT tho fiajf*lbwt 
hfti l»en omit tail.) 

fib &* continual.) 
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THE POISONOUS PLAOTS OF BOMBAY. 

BY 

Surgbclv-Majck K, K. Kiktikar, I. M. S. 

(With Plates A. and B.) 

(Rm4 before the Bombay tf<tUtt*al History Society on 6th April t 189§.) 

When four years ago Brigade- Surgeon Lieutenant-Colonel L B. 
Lyon did me the honour of asking me to supply him with a few 
concise notes on the Botanical Characters of Indian Poisonous Plants, 
which he has embodied in one of the Miscellaneous Appendices of 
his deservedly successful work on Indian Medical Jurisprudence, I 
thought if an independent series of accurate, well drawn, and properly 
coloured illustrations were placed into the hands of persons interested 
in the study of the poisonous plants of Bombay, it would be a great 
help towards the ready identification of such plants. Such a series 
would serve as a companion to Dr. Lyon's work, which is now exten- 
sively read all over the Presidency, without attempting to rival it or 
mar its usefulness. It would, moreover, I thought, enable me to add 
a fow useful hints regarding the plants which I could not then do 
from the nature of the work assigned to me by Dr. Lyon, and from 
tho necessarily limited space placed by him at my disposal. 

Having boon engaged for some years post in getting up the illustra- 
tions of some of the most typical and useful forest and garden plants 
commonly seen in and around Bombay and Thana, and happening 
to have in my possession the illustrations of some of our poisonous 
plants drawn at my request and under my personal supervision by 
Mr. Isaac Benjamin, I broached the subject of publishing some of 
them in the Society's Journal to our energetic Secretary, and placed 
at his disposal my illustrations, offering at the same time to write the 
letter-press. Mr. Phipaon, with tho promptness which marks every- 
thing he does, whether in connection with the Natural History 
Society or any other Institution, at once accepted my offer, and pro- 
mised to supplement my illustrations with a few more drawn by 
Mr. Benjamin expressly for this series, under my supervision. My 
original pictures are all of the natural size. Host of them, therefore, 
have to appear as reduced copies of the original to suit the size of 
the Journul. In each case, however at the foot of each illustration a 
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note will be added as to what extent the natural size has been reduced. 
Of Mr- Benjamin's work, I can safely say that, apart from their 
artistic finish, the Bptjcrmens depicted arc accurate and can be depend- 
ed upon for the details of their botanical characteristics. They are 
in every instance copied from nature in their fresh condition, and in 
each case every attempt is made to secure a typical specimen as far 
as available. 

" What is a poisonous plant P " — it will be asked. It is as difficult 
for a Botanist to answer this question as it is for a Medico- Jurist to 
define "a poison" in works on Medical Juiisprudence. Not even 
does the Indian Penal Code attempt to define " a poison," be it of 
vegetable, animal, mineral, or any other origin. Beck, one of the 
earlioBt of the standard writers on Medical Jurisprudence, quotes the 
definition given by l^odore, which, as the former rightly observes, is 
probably as unexceptionable as any that has yet been attempted. It 
runs thus : — " Poisons are sobBtancos which are known by physicians 
as capable of altering or deBtro3*ing in a majority of cases some or 
oil the functions necessary to life*" This brief definition may bo 
further illustrated iu the words of Dr. Francis Ogston, so as to 
restrict the term to "such substances as when exhibited in certain 
quantities to healthy and ordinarily constituted individuals are 
capable of producing Injurious or lutal olleels in u inure or less direct 
and certain way, unless where specially and specifically counteracted." 
Plants exhibiting such qualities may he looked upon as poisonous. 
The poison or noxious clement may consist of an alkaloid or active 
principle and may exist in any or all the different parts of the organs 
of nutrition, viz. :— root, stem and leaves or their appendages, such as 
hairs, glands, &c., or in the different parts of the organs of repro- 
duction, ws. : — flower, fruit and Beeds. Poisonous plants are more or 
less Bpeedy in their action, but they may not affect all alike or with 
equal severity. Their effects vary in an individual under different 
circumstances. Thus, for instance, the empty or loaded condition of 
the stomach materially modifies theinjurious effects of a poison* The 
latter Btato even annihilates the toxic or irritant effects of some 
poisonous plants. Habit, again, manifestly affects the deleterious 
effects of poiaonB. The ganjah-smokers or bhmigJrmkera, who 
respectively indulge in their pipe of the flowering tops of Ottmmbis 
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Iwltca (Indian hemp) or a cold infusion of its leaves, may not suffer 
anything more than b mere temporary excitement or inebriation which 
may pass off without remedy. The same quantity, however, may in 
the novice or nninitiate produce double-vision, profound narcosis and 
even death by coma. This illustrates the popular adage that "what 
is one man's food may "be another's poison/' This will also explain 
why I have in the present series tried to illustrate plants and include 
them among the poisonous, such as have not hitherto been included 
in the noxious category, nor indeed arc even suspected as being 
possessed of deleterious properties. "Forewarned is forearmed." 
In describing poisonous plants, therefore, it will be my endeavour to 
embody in this series, not only such plants as have been reputed 
poisonous from time immemorial, but also those which, within my 
experience, have struck me as having proved deleterious sometimes to 
some individuals, although used harmlessly by others. 

To District Officers, and particularly to those on whom devolve the 
magisterial duties of trying cases of clandestine poisoning, and to 
Medical Officers on whom lies the sole responsibility of identifying 
and imming the poisonous plants, and thus occasionally helping in 
the cause of the administration of justice, it is to be hoped that those 
illustrations may be of some use in a country, the vegetation of 
which is essentially different from that of the land of their birth and 
education. 

I am conscious that the illustrations fall far short of what they 
might be, though, as I havu already said, every attempt has been 
made to secure accuracy. What merit or artistic beauty they possess 
is entirety doe to the facile pencil of Mr. Benjamin, who has been 
my valued collaborates- in my illustrations of the Bombay Flora, 
Phanerogamic and Cryptoganiic, and whose eye to details is as trust- 
worthy as it is capable of delineating a charming copy true to nature. 

No attempt is made to describe the plants according to their natu- 
ral orders. Nor indeed is there any order as regards their appearance 
in this Journal. The plants are depicted just as I came across them, 
regardloss of their virulence or severity of action on the human 
frame. But each plant as it appears here will be accompanied with 
a letter-press giving a detailed description of the plant, to enable 
the reader to identify it. 
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It may perhaps be useful to explain how vegetable poisons net. 
Their action ia either local or remote. When they act locally as, for 
instance, on the skin or stomach, they irritate the parte direct; they 
are therefore called Irritants. The irritation, may or may not bo 
followed by inflammation. Their action in this respect ia sometimes 
purely mechanical us, lor instance, in the irritation produced by the 
rigid brown hairs covering the sigmoid rods of M noma pranow 
(cowhage) . When poisons uct remotely they do so either through 
the nervous system and are henee called Neurotic; or through the heart 
and are hence called Cardiac. Cardiac poisons distinctly ull'eet the 
heart in the first instance, and cause death by a sudden or gradual 
failure of its action. Neurotic poisons either affect the brain or the 
spinal cord singly, or both together. In the first case the poisons 
are known as Cerebral, and produce delirium or torpor which goes 
under the name of Narcotism, the poisons themselves being termed 
narcotics ; in the second case, where the poisone uffect the apiiud cord 
they are called spinal poison*. They cause increase or decrease or 
total loss of sensation or motion in parts supplied by the nerves issu- 
ing from the spinal cord ; thirdly, when the neurotic poisons net on 
the brain and spinal cord jointly they arc called Cerebrospinal 
puiaonit. In them we find a combination of tho symptoms of both 
the efirehral and spinal poisons. I am not aware of any vegetable 
poison acting as what is called a Septic poison, Lc> producing deuth 
by destroying the vitality of blood as is the case in coluhrinc or 
viperine poisoning. 

STROBILANTHES CALLOSUS— {Nces.) 

Mabathi—KARAYI (virft.) 
(Natural Order— Acahthaceje.) 

Description.—- A shrub 6 to 8 feet. 

Root.— Bearing buds of the future plant, which are thickly 
covered over with 8-10 sthT, tough imbricated scales, studded with 
fine white wavy woolly bairB from three to four lines in length. 

Stem.— Erect, cajspitose, irregularly quadrilateral, rounded off 
at thB angles ; grooved often deeply, throughout, thuB marking off 
each of the four angles of the Btom ; distinctly jointed liko the 
bamboo down to the central pith ; joints bilaterally swollen above 
the point of juncture, varying in length from a span to u span und 
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» half. Surface of stem irregularly verrucosa or " scabrous tu- 
berclod, 1 * as Clarke calls itj glabrous whore there are no warts. 
The whole afcena topers gradually from the root to the growing tip, 
varying in thickness at the root from ^ to 1 inch in diameter. This 
taper i n^ is highly characteristic of this plant. The inner substance 
of the stein throughout consists of olose-packed white pith, which 
occupies over three-fourths of its diameter. The pith has an 
aromatic sweetish smelt, net unlike the smell of some of the pith 
containing stems of the Graminaccte. The woody portion is barely 
a Hue or two in width or thickness. The outer-bark peels off very 
thin on scratching, is translucent and of buff oolonr in the old parte 
of the plaufc, purplish or pink at the growing end. The warts 
do not extend to the inuer bark. The inner bark, green. 

BtfAS«3H es. — Generally absent, but when given off, always arise at 
the joints; are seldom subdivided; bearing a pair of opposite 
leaves ; not thicker than a gooae-quill ; partaking of the quadri- 
lateral nature of the stem ; verrucose; bufi coloured when old » pink 
or purplish and downy when young and growing. 

LbaVBS. — Decussate, arising at the joints onlyj 7-10 inches 
long, 3-5 inches broad; crenate; scabrous and ciliated on the 
upper aud under surfaces ; ** Elliptic-cuspidate" — running down 
into a thin long petiole, 2-3 inches long; nerves well marked 
especially on the under surface, whitish, and here and there covered 
with small warta, 8-20 pair. Odour faintly aromatic when the leaf 
is bruised,— -some say strongly aromatic. Feel sticky when fclia 
leaves are young, from the Enid contained in the hair-cells. 

Seekbs.— Ancillary single or in pair, bilateral; 1-4 inches long; 
strobiliform. lb is on acoounfc of this uharncteri&tio strobiliform ar- 
rangement of the b roots that the genus derives its name SirooUaiUhis. 
lufioresceuce densely cyinoae. Pedunoles 2-3 Lines in length. Bracts 
i-1 iach long, concave, glabrous, with entire margins ; the lower 
ones elliptical or oval, tough, green, remote from each other; the 
lower onoa tapering or orbicular, tender, beautifully pink, closer 
packed* imbricate. The colour o£ flowers, beautifully purplish-blue, 
tinned with pink or rosy hue. Dalzell describes the flower as benr* 
*<l*p blua." NeaaualU it "oaruW ( 7kU WaUidi'tt Plant. Aaiat! 
Barior. Part UL, p. 85.) It way be noted that tho colour of my 
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illustration ia copied from nature, from a specimen growing in my 
otto garden at Tliana when in full bloom and fresh. Hooker 
mentions 8trobilaiitke$ purpurea as growing in Ceylon [Vide p. 183, 
DeCandolle's Prodromns, P. XI., nnder Strobilardhet asperrimus.) 

Calyx — Persistent, $ inch long; in fruit often exceeding even 
an inch; deeply qninquipartiie; segments or lobes often free down 
to the base, oblong or acuminate, tongh, covered with soft hair, 
greenish, or yellowish-white- Segments become tougher and stiffer 
as they grow older. 

CosoLLA.^-Dehcate, l£ to 2 inches long, snbeqnally five-lobed; 
glabrous without ; very hairy — softly so— within. 

Stahens, — Didynamons inserted on the corolla; filaments hairy 
downwards; anther-lobes brightyellow, two-celled; included, 

Pibtil. — Glabrous, elevated on a scarlet or deep-yellow con- 
Hptcnous globular diso of the aiae of a millet seedj style filiform, 
white, Blightly bifid, if at all divided* 

FautT. — A capsule two-celled, 1 inch long, £ inoh broad ; cori- 
aceous; obovate; Icculicidal; valves elastic&lly recurved, carrying 
the seeds on each half of the capsule. 

Seeds. — Three or four in each half of the capsule; £ inch long, 
roundish or ovoid, covered over with fine soft down. 

Testa. — Membranaceous . 

The tree flowers from June to September. The specimen I 
have described threw ont flowers in my garden, even when very 
young, from July to September. The idea that this plant flowers 
only once in seven years is a rural myth. The stem of the plant 
is an article of domestic economy in rural and even town life. 
The stem of the plant is cnt down when about 6-8 feet long 
for making the mud-plastered walls of our rural aud town, huts 
and homes. It takes eaoh stem about three years to grow to that 
height, and in the forest it does not flower until fairly grown. The 
impression, therefore, prevails that it only flowers once in 
seven years. The fact is when once the plant has flowered, -m,, 
has grown sufficiently big to b© cub down for economic purposes, 
it is out down and sold in the bazaars as an article of commerce. 
The result is, until another plant grows of sufficiently large size in 
the same place from the same root, for mark yon, the stem is 
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caaspitose, there are no flowers in the pUoe for a year or two or 
three whioh is the time necessary for the 6-8 ft. growth of the 
plant. As I havo said above, the plant has flowered in my garden 
in the very firBt year of its growth. 

Eemaeks.— -The plant I have described is known on this Bide of 
India — in the Konkan — as Kdrav or Karavi (Marathi qri^«r or gffTC^f). 
In Th&na it grows abundantly on the hilla dividing the Tbana 
valley from the Veh&r and Tfilsi valleys. My description is from 
the nnfcgrowfch of the specieR common here. There is- some con. 
fusion, unfortunately, but I believe not unnecessarily with regard 
to the scientific name that should be given to the plant which goes 
under the Marathi popular name of K&ravi. The Hon'ble Mr. 
Justice Birdwcod designates Karvi as Strohilanthes Asperrimus in 
hia Catalogue of Mahableshwar and Matheran plants. Brigade 
Surgeon Dymock — the Prince of our living Bombay, aye, Indian 
Botanists — calls it Gtrobtiantfuw ciliatua. Colonel Beddome, 
another well-known name in Indian Botany, designates Karvi as 
Strobilanihes grahamianus. 

GrAHAMIANUB- 

Now when three such eminent authorities — apparently widely 
differing from each other — writers on Indian Botany well versed 
in the local Flora they have respectively studied and mastered^ 
designate Karvi in their own. special way, while I, on the other 
hand, follow a defunct Professor from a distent Academy, some 
apology, some "words of explanation, may be deemed necessary, 
and here I will tender them in all humility. 

The term Kami to my native Indian mind ia essentially expres- 
sive of economy. Every plant, therefore, of tbe genus Btrobilantkes, 
whether it be Atperrimue, CUutfus, Qrafounianus, or CaUoaua repre- 
sents a species that is known among the natives of the soil as an 
economic plant, fit to build np their mud-plastered huts, and as 
such is known aa Kdrvi. What matters it then whether a Bird- 
wood calls it B. asperrimusg a Dymock calls it 8. ciliatun t a Beddome 
calls it S. Gmliamianut, or I, following Nees, call it B m callows f 
It is Kdrvi after all I — a Strobilanthe* and nothing more. It would 
still appear to be necessary that I should note the distinguishing 
points which characterize the specimens which have been named 
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or described by the distinguished and Accurately observant 
Botanists I have named— appearing as they do to differ so much, 
though in my tesimnticn really Yiot differing to » n y Tnaterial extent. 

The specimen of the species I have examined is perhaps different 
from the specimen the Hon'ble Mr* Justice Birdwood/ or Brigade 
Surgeon Dymoek, or Colonel Beddome may have examined, bnt it 
is generally and gcnericaHy speaking Kami or StfoWtmtken all the 
same. Specific differences may exist in all of them if each one is 
compared villi the other, and whnt 1 Imve chiefly to point ont in. 
this contribntion is that if tlie leaves of the E&rvi that I describe 
as BtroHIantheg Calhsua have any irritant properties or poisonous 
effects on tlie tinman stomach on account of its hairs cr glandular 
appendages, Birdwood's BlTobilanthes Aapcrrimwi Kfirwi, Dymock's 
StrobHanthe* ciliatus Karvi, and Beddome's Strobilanthes Gra- 
Jtatniawts may, if similarly carelessly nsed, produce similar 
effects on the human body. Let me therefore prepare my reader 
to note how the plant I have described differe in its minor 
points from that described or named by Mr. Bird wood, Dr. Dymoek 
and Col. Beddome, respectively. Mr. Birdwood's species has hirsute 
joints and trichctomons petioles. The species I describe has none 
of these. Dr. Dymock's description of S. ciliatn* is very mnch 
the same as that of my 6?. CtdUmm^ Bnt the description of 8. 
ciliatus given hy Nees in Wallich (Pt. III., Plant. Asiat. Ear., p. 
So) whom Dr. Dymoek cites as his authority, is slightly different from 
the description given by Dr. Dymoek. The plant described by 
Professor Nees has " Rami mjwageiiicula fiArow-fimlniati," whereas 
Dr. Dymock's species is " branchless." {Vide 2 ed., Mat. Med. of 
Western India, p. €92.) ThofiWers in Nees 3 specimen are described 
as "longitudine bract© " "Corolla Intea (?)"— the query Nees* 
own, thus shewing that Nees was doubtful ns to whether the colour of 
his species wns really yellow. Whereas Dymoek is positive about 
the colour of his S. ciliutiut being not only blue but bright Utte, 

Leaving these three Botanists aside when I pursue this subject 
still farther and take np Hooker's standard work on the Flora of 
British India, another question crops np. It ib this. I mnst hum- 
bly admit, I find some difficnlty— no small one— ill following the 
attempt made- by Clarke in amalgamating Dalxell's Xtrobifontkes 
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Gralwmianue with StroUlanthes Calloaua (Nees). It mnBt bo 
apparent to every reader of Dalzell that his Strobilanthee Qrafiamia- 
tuts is essentially different from S. Callvsus. For 8. Qrahamiamis 
has peltate hairs, whereas the hairs of 8. CaUosvs are longitudinal 
and tapering at the free end in a shaTp point, and are composed of 
2-3 longitudinal cells placed end on end. This latter I have verified 
by personal raicroscopio examination. Again, Dnlzel^s *S, Graha- 
mianus has trifid peduncles; the peduncles of S. CaUosus are 
solitary. 8. G-rakamiantw and S. CaUosus must therefore on close 
scrutiny appear to bo two distinct species. 

Ths Poisonous Natubb ot the Plant. 
With regard to the poisonous nature of the plant, the announce- 
ment now made for the first time that the plant is poisonous, will, 
to not a few, if not to all, come with some surprise. Bnt it need 
not be so although in the large number of the genera of the natural 
order Acanthac&s, there are only a few plants which are known to 
have irritant or, broadly speaking, poisonous properties. Thepoison- 
ous quality is exhibited either in the irritant juice of its leaves 
or in the irritating action of its surface-haira. Thus, for instance, 
the leaves of the well known GajaJearni (JTiTSPff) Bhinacanthus Com- 
munis are well-known for the local irritation — often amounting- to 
vesioatieii — they cause in the treatment of ringworm. It is a 
favorite native remedy for ringworm in certain stages. The leaves 
of Blcpli-arM Edulis Bimilarly, which are armod with prickles, — 
(only an advanced stage of the hairs on the leaves of our 8. Cal- 
lotus) and the stem of which is still more prickly, Dr. Dymock 
Kays * f cause rednBSs, burning and itching " [vide p. 593, 2nd ed. 
Mat. Med. of Western India),, when they come in contact with the 
body. Similarly I have found that the pounded or bruised leaves of 
iStrobilanthes CaUosus when taken internally as a cold infnsion have 
sometimes caused irritation of the stomach and prodnced severe 
vomiting followed by symptoms of gastritis. The inflammation of 
the mucous membrane of the stomach thus prodnced appears to 
mo to be due to the mechanical irritation caused by the hairs on 
the leaves. Any careless use therefore of the pounded leaves for 
medicinal purposes is fraught with danger to the mucous coat of 
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the stomach. The infusion should be strained through fine muslin 
or flannel to get rid of the hairs before use. The fresh leaves are 
occasionally used by the rural classes as & general tonic, antife- 
brile and antiperiodic remedy in malarial fevers, and also as a 
stomachic stimulant and purgative. These remedial uses have the 
sanction of Nighanta Batnakara, which serves as a guide to 
many a native medical practitioner. [Vide Vol. Ill* Arka-Prakasb, 
p. 24, Bombay edition, 1664.) It was when the fresh leaves were 
used for one or other of these remedial purposes that distinct 
symptoms of gastric irritation showed themselves, for the relief of 
which latter the cases came under my observation. An examination 
of the vomits under lie microscope showed on each occasion numer- 
ous hairs embedded iu mucus. It is when the leaves are quito fresh 
and the minute hairs stiff and erect with the liquid contents of 
their cellB intact, that their irritative potency is most active* 
Beyond local irritation therefore limited to one organ only I do not 
suppose the plant has any other poisonous action. The amount of 
irritation that its leaves produce when taken in an unguarded 
way will, I hope, justify my including this plant among the poison- 
ous plants of Bombay. 

"DE&CRiFnoir of ths Flatness nr Plate A* 

The main figure in the centre is the growing top of the plant 
showing the hairs on the upper and under surface of the leaves, 
and the decussate arrangement of the latter* The atrobilifoTiD 
■pikes with expanded flowers above aud buds below. 

The first figure at the bottom from the reader's left to right is 
the quinquipartite stiff calyx, two of the segments of which are 
tamed down to show the red disc over which the orary is 
situated bearing the filamentous style. 

The second figure is the stiffening and growing calyx as the 
ovary is maturing into fruit. 

The third figure is tho mature fruit — a capsule, still on the disc, 
which has changed colour. 

The fourth figure is half the capsule opened out to show the 
seod 9 which is slightly pubescent. The other half of the capsule 
had boon removed. 
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TRICHOSANTHBS PALMATA.-~<£<M!&) 

Marathi "Kbnnrfal" {JtfcoT). 
(Natural order. — Cijcu*bitaci^e). 

Description.- — A la.rg'e climbing perennial herbj sometimes 
twisting spirally to a marked degree; a native of forests and field 
hedges, running over the highest trees at times : distinctly dioecious. 

Boot, — Inclined to be wavy or contorted. 

Stem, — Angular or irregularly rounded ; deeply fissured longi- 
tudinally ; often as thick as a man's arm, says Dr. Dyroock, and 
marked with parallel rows of email irregular warts on either side 
of each fissure j noduled and jointed ; each joint situated at the 
distance of from li to 2 or S inches ; giving off leaves or branches 
at the joints only. The transverse section of a mature stem shows 
that the longitudinal fissures correspond to the medullary rays and 
inolude between each pair of them wedge-shaped woody and vas- 
cular bundles, atndded with round or oval intercellular canals of 
pretty large sise sufficient to admit an ordinary pin. Dymock 
calculates these wedge-shaped portions as seven, but I have specimens 
before me in which they are as many as ten. When in spring or 
before the rains, the plant is resting and leafless, these intercellular 
spaces contain air. But when the plant revives, and resumes its 
activity in the rains, they contain sap which continues to fiow 
through them for some time after the rams. 

TfiB OUTER babe*— »Is light grey or brown, warty, corky, often 
presenting the appearance of crocodile skin ; peeling off easily in 
irregular bits. Mesvpkloeni deep green. 

Beanches —Partaking of the spiral or winding nature of the 
stem; minutely tuber culated ; yonng branohes full of greenish pith. 
Older branches contain brown pith which loses ite spongy nature 
and hardens into a rough friable substance. 

Tbndkils.— Three-oleft,- oftener bifid, minutely spiral. 

Leaves. — Generally palmate, bright green, membranous j 4-8 
inches long, 2-6 inches broadj S-5 or even 7-lobed j cordate at base ; 
scabrous upon the upper and under snrfaces ; upper surface more 
markedly scabrous, and spotted with larger hairs seated on raised 
oircular discs,, giving the leaf a characteristic appearance under the 
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magnifying glass. Nerves 3-5 markedly scabrous on the nnder- 
Burface, having a gland or two on each uerve deeply seated. Lobes 
broad, sometimes entire, sometimes again lobcd^ aud with segments 
narrow, linear- lanceolate. Margin slightly serrate or dentate : 
Lobe-divisions sometimes deep. 

Petiole* also having a tendency to be winding or twisted 
1-2 inches long; channelled ; several large glands at the apex oF 
petiole. 

Stipules single, small, axillary* 

Flowkbs. — White* delicate in the female, stent in the mole, 
fading soou after opening over-night op early morning- The plant 
blossoms dnring hot and rainy seasons, says Roxburgh, but I havo 
seen male flowers in November and December in Thana in the 
Judge's garden. This Thana plant is leafless now (March), and will 
continue so until the next monsoons, 

Male Flowers. — Racemed, large, white, most delicately frirjged 
with long white branched bifid or trifid filaments. Racemes axillary, 
longer than the leaves, solitary, with a smaller fow-fiowered second 
Peduncles sometimes paired, stout, 5-6 inches long. Bracts of the 
male racemes large, foleacious, sheathing the fiower from a broad 
base, many times larger than the very short pedicels; ovate ; fringed; 
viscid; covered on the outside with dark green glandular spots of 
the size of linseed or millet seed, Qalya 1 — 1 \ inch, bract-like; seg- 
ments ovate, deeply toothed or serrate ; tomentoHe. Corolla -i inches 
in diameter, hyperorateriform, having the appearance of a flat open 
parasol with its fimbria) hanging down in beautiful tapers. Petals 
marked yellow at the base, caneato. Filaments triadelphons. 
Anthers syngenesious, very anfractuose. 

fEtfALE Floweks. — Solitary, smaller and more delicately fimbriated 
than the male; axillary; peduncle not so stonfc as in tho male. 
Calyx-teeth of the female flower less marked. Calyx- tube in female 
short. Petals according to some nearly destitute of fimbria? 
Qorolla, smaller than that of the male. 

Fkuit. — 2-4 inches in diameter, globose, smooth, of the size of 
an ordinary orange. When ripe of a blight deep red colour replete 
with a dirty looking dark greenish pulp in which the seeds, 
nestle. 
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Seeds.— Numerous, oblong, compressed, irregularly triangular, 
obtuse-margined; § inch long; according fco Dr. Dymook ^ inch 
long, covered with a blackish shell, and containing a Bweet oily 
kernel. 

Remarks. — With regard to the height of this plant Clarke (in 
Hooker's Flora cf British India, Vol. II, p. 607) puts it down as 
" often SO ft." But I think Roxburgh described it mere accurately 
when ho mentioned it as a "native of forests where it runs over the 
highest trees." The plant may be aeon trailing over hedgca and 
branches of trees over several yards. Roxburgh designates the 
plant monoecious. Wight and Arnott describe the female flower 
as " solitary, in the same atoil as the male " or occasionally raoe- 
mose. I have not seen the male and female flowers in the same 
axil yet; nor on the same plant. But I should be afraid of a 
definite opinion in the face of such weighty authorities : I would 
leave other observers to note this point. ,f Leaves/ 1 Bays Wight, 
"are glabrotis, sometimes slightly scabrous." The whole plant I 
think is scabrous to a more or less degree, except the fruit* Observe 
Clarke's remark at p. 607, Vol. II. Hooker's Flora of British India i — 
"A Triahosantkes collected in "Mergin by Griffith has the leaves 
with short hairs beneath." Variety Triehosanthes Tomentosa is also 
tomentosB beneath {Hey tin in Herb Mottle). 

Clarke describes the fruit as marked with ten orange streaks. 
I cannot help thinking that when he wrote this he had the Cueumis 
%riyonus t var* pulescenu or tr Takmuk" (Mar&thi) before hit* mind's 
eye. I have not seen a fruit of this plant so definitely streaked. 
Hooker follows this description in the letter-press accompanying 
Tab* 6873 in VoL XXII of the 3rd series of Curtis' Bot. Magazine, 
May 1st, 1886. The plate is a good illustration of the male flower- 
ing plant. My plate, be it observed in passing, is of the female 
plant with the fruit changing oolour in the course of its maturity. 
The colour isrioh, but not uniform ; it changes from day to day from 
the bright greBn of its younger days to the golden yellow, orange, 
or bright vermilion of advanced life, interspersed with all the 
shades between* often exhibited on one and the same individual 
fruit, at one and the same time in its later life. 

Hooker describes the flowers as sweet-scented, I think to some 
to 
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the odour may prove not particularly agreeable — mawkish if any- 
thing. The fruit is seldom if ever pyriform, a form which has 
been observed by some writers. Dr. Dymook says the cumber of 
seeds ranges from €0 — 100. This is rather a high average for ths 
Konkan, where perhaps the fruit is smaller. 20-80 is as good an 
average as I can strike. The whole fruit of the plant — the rind 
and pulp included— is intensely bitter i but, as has been noted above, 
the kernel of the seed is sweet. Dr. Dymock says the vine is 
not bitter [vide " Pharmaoographia Indica," VoL II., p. 71). I have 
now a section of the stem of the male plant before me. The 
bark and the wood are both bitter, but not half so bitter as the 
fruit. 

In passing I may here observe that the size of the fruit, as 
growing in India and as noted by all Indian Botanists, is much 
smaller than that of the sauio fruit growing in Australia. Baron 
Sir Ferd. Von Mueller, the accomplished veteran tiovernment 
Botanist of Victoria, noteB that the Trichosanthet Falmata growing 
near Burnett River bears fruit 8-6 inches long, 2-8 inches broad 
{p. 187, Vol. VI., Fragmenta Phytographiea Australia). 

Thb Poisonous Psopbetieh. — The poisonous properties of the 
plant exist in the pulp and fruit-shell. The pulp acts like a dras- 
tic purgative when taken internally as a mere laxative. In pro- 
ducing this effect the plant partakes of the drastic properties of 
its congener EefiaKum Elatorium (Syn. Ecbalium offtcinarum) 
commonly called the squirting cucumber, which furnishes the 
British Pharmacopaaia with one of its most powerful purgatives, 
known aa Elaterinm, which is the dried sediment of the expressed 
juice of the' fruit. It may be noted that these purgative properties 
of the respective plants do not suffer on drying. The pulp and 
shell of Trichosanth.es Pahnata, even if dry, retain all their dele- 
terious element intact. They soon soften when moistened with 
water, and are as potent aa fruph fruit. It seems to me that Tricho- 
*(mth&t Palmala is more powerful in its action than Citrullus 
Colocijnthis— another of its congeners from the Cucurbitacea, which 
is a recognized purgative in English and Indian Medicines 
According to Gharak, an ancient standard authority on Indian 
Materia Medica, Trichomnfhes Palviata is a blood-purifier and a 
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nervine tonic. The root of it is besides used as a stomachic tonic. 
It is in the course of the administration of tho root of this plant and 
of the pulp and rind of the frnit that I havo seen the poisonous 
effects which I think are sufficient to justify the introduction of this 
plant among the Poisonous plants of Bombay. Roxburgh had heard 
of its poisonous effects on birds in his day. He notes that " mixed 
with rice it is used to destroy crows." Dalzell and Gibson 
note that it is much esteemod in India in diseases of cattle. 
Dr. Lyon refers to mo (vide p. 109, Medical Jurisprudence for 
India, 1889) as having informed him of the fact that the fruit pulp 
is used by forest frequenters as a cattle poison, I have since met 
with cases wherein it has acted as a poison on men. When it is 
used for poisoning cattle it is mixed up with fodder. Sometimes 
however it has unexpectedly acted as a poison when adminis- 
tered medicinally to cattle for the cure of inflammation of the lungs. 
The fact that the root is used by Indian villagers for curing acute 
lung diseases among cattle has long since been noted by Wight. 
The unsuccessful efforts made at the instance of Sir William 
O'Sbanghnessy and referred to in tho Bengal Dispensatory (p. 3o0) 
to ascertain whether tho fruit had any properties at all, by giving 
such small doses as three grains thrice daily, need not make ub 
Boeptioal as to the truly dangerous nature of the fruit-rind and 
pulp. In email doses the plant root or fruit may act as a stomachic 
tonic, or may have no sensible etfect. But when the pulp of half 
tine frnit, or avnn a quarter is used — say if a dram or more in 
weight — finds its way into the human stomach it docs not appear to 
be free from danger. Administered by ignorant or unsuspecting 
persons not necessarily with a view to poison, it has done harm ; 
drastic effects have been known to follow. The dry fruit-rind or 
pulp when smoked is said to act beneficially in the cure of 
asthma. I have no experience of this myself. On the other hand, 
I have not heard of any poisonous effects following such administra- 
tion. But I have known of cases of accidental poisoning when the 
fruit was administered internally as a laxative and was followed 
by drastic purgation and irritation of the primes via. I know of 
no case however in which it has caused death, or has ever been 
used on men for criminal purposes, 
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Description of Plate B. (a female plant). 

1, Central branch bearing leaves and a solitary female flower. 

2. Growing end of a branch to the left of the reader. 

8. Top row of fruits (4) showing different cotaure in the order of 
development from green to red. 

4. Transverse section of the fruit through its centre with the 
green pulp and seed surrounded by the yellow rind. 

{To be continued.) 



HEEEDITAHY DISEASE OF THE BRANCHES AN D 
LEAVES OF FICU8 TSIELA. 

By Dr. J. 0. Ljsboa. 

(Bead before the Bombay Natural Hteory Society on 
1st March, 1892.) 

You will notice on the table throe specimens of branches belonging 
to a fig-tree known in this country by the name of Pipree. Speci- 
men No. 1 bears largo leaves. No. 2 is an abnormal branch bearing 
smaller leaves though of tho same shape as No. 1. No. 3 is a 
branch destitute of leaves, in fact a dead one. There are also on the 
table three photographs, representing healthy, diseased, and dead 
branches. 

Description. — fflcw Tsiela, Boxb., 17. Ind. III. 549. Piprec, is a 
large tree, trunk greenish and smooth. Leaves Long petioled, 
2-4fr in. long, broadly-ovate or ovate-lanceolate, cuspidate or with an 
abrupt acumination, entire, smooth on both sides and shining, specially 
above, and marked with numerous parallel veins, generally from 
8 to 10 poire, Fruit paired, crowded tin the asils of upper leaves, 
sessile, somewhat turbinate, mnooih, .iize of a cherry, purple when 
ripe. Said to be common on the Ghats. 

Is extensively planted as an avenue tree in Poona, and along the 
road leading from that place to Katraj Ghat, and thence to Mah&ble- 
shwar. The blades of the leaves of the planted trees, seen by me in 
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Poona, are smaller, generally 3-4 in, long. Those who have travelled 
along that road or been in Poona must have noticed a curious phenom- 
enon presented by the tree. From its branches may here and there 
be aeen hanging large green halls like Chinese lanterns. They are 
oval or ovoid-oblong, varying in size from 2-8 feet or longer. These 
are composed entirely of numerous small leaves (I have counted about 
1,650 in one single ball) thickly congested on small branchlets, also 
numerous and congested on larger branches. Seeing from a distance 
one is apt to infer that the leaves have been brought together by the 
viscid secretion of spiders or red ants ; but a glance at the specimen 
on the table shows that they are free from one another and that the 
appearance is dne to the innumerable short branches shooting ont in 
close proximity to one another, and bearing small closely imbricated 
leaves. To understand thoroughly the formation of these green balls, 
let us examine the healthy branch and compare it with the abnormal 
one. In the former we see that it, the parent branch; and its 
secondary branches are long, smooth and alternate, arising at some 
distance from one another, being marked with an imperceptible line; 
the secondary branches arise rather irregularly, those of the same 
side at a distance of 3-4 in. ; they never or very seldom give out 
branches, nor are they swollen at their origin. The leaves are 
large, long-petioled, and shoot out at a distance of 1-2 in. from one 
another. 

In the abnormal branch this arrangement of secondary branches 
and their leaves is altered. Being stimulated by some cause or other 
the primary branch shoots ont numerous short, thin or slender branches 
thickly congested. These in their turn give out shorter and still 
thinner branches, so closely approximated that the space between 
be internodes almost disappears. All the large branches and their 
divisions are swollen and knotty, specially at their origin and on the 
internodes. The swollen joints resemble small balls, bizc from a pea 
to abettel-nut. The leaves are small* 1£ in. long, inserted on a more or 
less long petiole, and, as yon see, highly crowded on the branchlets. 
These small dwarfish leaves are so numerous that, as I have pre- 
viously stated, 1,650 leaves were counted in one single ball 3 ft. 
long. 

At the commencement of this abnormal condition, or as I take it, 
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of the attack of the disease which is essentially chronic, the branches 
are not very short nor the leaves very small, but as the malady advances, 
the new leaves which appear at each successive season, become 
gradually more and more dwarfish in appearance, the branches turn- 
ing knotty and producing new smaller ones. The old trees on which 
euch phenomena take place, are covered with leaves of a paler colour 
and of rather diminished size, though not so small as those on the 
abnormal branches. The parts affected die a premature death ; this 
ia however a slow process. 

The Pipree sheds its leaves in the cold season and renews them. 
This fact was observed by me last year, and in a short time confirm- 
ed by the experience of the natives and Europeans. This renewal 
takea place also in the abnormal branch, and continues from season to 
season for several years with this difference, that new leaves do not 
shoot out at each season or every 2nd or even 3rd from the branch- 
lets, at their origin from the parent branch; thus they gradually 
become destitute of leaves from the lower or first attacked part to 
the free extremity and, at last, die. After a time the whole branch 
dies thus, and the dead branch, now dark brown or black, remains 
attached for a long time to the tree, resembling a broom from a 
distance. Now and then it happens that certain branches at 
their origin from a parent branch becoming thus affected form 
balls of leaves, and die in the manner described above. The paren 
branch, however, if strong and tolerably large, continues to grow, but 
ultimately it too becomes attacked and falls a victim to the morbid 
action which appears to have been extended from the primary or 
first attacked branchlets. It is curious that this process goes on 
whilst the contiguous parts of the tree are healthy. It is a well- 
known fact that in animals the death of the whole body or of a part 
of it begins to manifest itself almost always at the extremities far- 
thest from the centre. Symptoms of leprosy, senile gangrene, and of 
various kinds of paralysis in man, are first observed at the tips of the 
toes and of the fingers. So also does a tree or a branch of a tree show 
signs of death at its extremity farthest from the roots. Just the 
reverse is the case with Pipree. You will observe fram these speci- 
mens and photographs thatthelower part oftheaffected branch is swol- 
len, nodose, dark-brown, or a ehy-colouredand destitute of leaves, whilst 
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the upper extremity of the branchleta still bear leaves. By tlda 
slow and steady process, the whole branch dies in the space of two, 
three, or more years. It appears that in the inferior, almost dead, 
part there are still some more or lees altered vessels capable of 
carrying scanty nutriment from the trunk towards the few living 
leaves, and the sap elaborated by these back towards the trunk. 

As to the history, no Indian botanist out of so many has made even 
a passing allusion to this abnormality. Dr. King, Superintendent 
of the Calcutta Eoyal Botanic Garden, who ia the only one who 
alludes to it in his comprehensive monograph on the species of the 
genus Ficua Bays: — " All the specimens which I have seen issued by 
Waliich as 4,503, letter C, consist however of a sport ol the tribe with 
small leaves and greatly elongated petioles which is not uncommon 
on old trees. This sport forms cu rious tufts on the ends of some of the 
branches, and can be seen growing in abundance in Madras. " This 
is copied in Sir J. Hooker's Flora QfBrituh India. Dr. King does 
not state whether these tufts, which he calls sports, appear in wild as 
well as in cultivated trees, and whether they are to be seen in Bengal. 
Bahsell and Gibson, the authors of the Bombay Flora, say that Mcua 
t&icla, Hoxb., is a very common tree in this Presidency as it is in other 
parts of India and Ceylon, but do not allude to the extraordinary 
phenomenon. May the silence of all the authors be due to the Fieua 
in the wild state being free from the disease, and appearing only 
in the planted trees in the Poena district and in Madras P Why 
should this be boP Again, may it be that the disease had not appeared 
in this Presidency at the time the authors of the Bombay Flora 
were living in this country, whilst it existed in Madras during the 
lrfetimfi of Dr. Waliich P These are questions which must occur to 
many, and which, I regret, I am not in a position to answer. I have 
not observed this phenomenon in any other species belonging to the 
fig tribe, or to any other tribe or genus, though they may be seen 
growing in close proximity to Ficus teiela. The disease, is, I think, 
hereditary, because it appears on trees grown from seedlings, or from 
healthy branches, but apparently it is neither infectious nor con- 
tageous, nor docs it arise from the condition of thn soil. 

Many intelligent Europeans and Natives, who had noticed the green 
mass or tuft of leaves on the Pipree tree, bad attributed it to soma 



80 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY. 1892. 

parasitic plant growing from it, and some had even gone so far as to 
aver that similar phenomena (bails) might be observed on the mango 
tree, but when asked to produce epecimens they brought a mass of 
Lcranthux longijhru*, Desv., &c. I do not deny that the mango may 
not be attacked by the same or a disease similar to the one I am 
describing, but I must confess that aa yet I hare not seen a single 
well authenticated caae. 

Dr. King is, as you must have observed, of opinion that the condi- 
tion of Pome branches and leaves above described is a nport. To this 
opinion are opposed the following facts: — Sports are almost always 
vigorous growths or off-shoots which appear in a vigorous branch of 
a healthy tree, this bring generally young. Now the abnormal con- 
dition of branches of the Piprce tree appears almost always in an 
©Id tree, the leaves of which are always o£ a pale yellowish colour, 
branches dying sooner than the unaffected ones. At first only one 
green ball is seen upon a tree, but as the years roll on and the tree 
becomes older, it bears several such tufts. 

I am inclined to think that this state of branches is a chronic and 
hereditary disease which in its course resembles cancer in the human 
body. This, as is well known, affects at first a certain part, say a 
female breast, and makes at first a slow progress, affecting one portion 
after another till the whole breast is destroyed by the rnaas of disease 
consisting mainly of adventitious cells. At advanced stages this 
dire disease extends to the glands in the axils, and takes all the 
malignant forme of certain tunxmi-Bj nnd appears simultaneously or 
successively in various parts of the body. 

The nodose branches resemble the nodose condition of the feet and 
toes of men suffering from elephantiasis: of long standing. No cau»e 
can be assigned to this affection. Although carefully sought no insect 
agency producing the knotty swelling has been discovered. Dr. W, 
Dymock thought that it might be the result of an insect which he 
found in one dead branch submitted to his examination ; subsequently 
careful examination revealed that it had accidentally gone into 
the interior of the wood from the basket in which it was enclosed. 
Mr. Woodrow, Professor of Botany and Agricnlture of the Poona 
College of Science, examined under the microscope some branches 
without any result. 
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The following is the anawer of Dr. Barklay to whom was submit- 
ted one specimen for examination :— 

Kennedy Cottage, Stmi-a, 

21** October, 1891. 

"I have now examined the specimen of Ficm tsiela yon bo 

kindly sent me, but find no evidence that the abnormalities you 

observed are due to the fungal invasion, I made several sections 

of a twig beating tho smaller and more numerous leaves, and 

staining with Gentian violet could find no trace of mycelium- 

If you like, I will, with pleasure, send you a slide for your own 

inspection- It is possible that the dying of the specimens, while 

In transit, destroyed any mycelial filaments which they may have 

contained when fresh, though I do not think this probable. In 

tho absence of a fungal cause I am at a loss to suggest any 

causation for the remarkable phenomenon." 

Aerial Roots. — It is believed by many, even by Botanists, that 

Fkus tsiela, Boxb., does not send downj root-drops, or aerial roots. 

Some of tho authors who hare described the plant, are silent on tho 

point, though they mention trees from the branches of which 

aerial roots shoot out. Dr. Roxburgh {Flora Indica) is explicit* 

He says: — "Bark smooth, greenish, no roots from the trunk nor 

branches." Wright in his Icon. Plant, Bays : — " It is very generally 

planted by road-sides for the sake of its shade, and by not Bending 

down roots from the branohes is so far superior to either F. Indie* 

(Banyan tree) or F. Benjamiaa, Linn., the pendulous roots of which 

are often dangerous impediments on a road. " Bcddome, Manual of 

Fctre&try, says :— " No roots from the trunk or branches." Dr. King, 

in his memoir above alluded to, says:— -"A large spreading tree 

without aerial roots, all parts glabrous." Sir J. Hooker in the 

Flora of British India repeats Dr. King's statement. Arc we to think 

that trees in Bengal and elsewhere are free from this kind of roots 5> 

For there is no doubt that many Piprcc trees (not all) are seen in 

Poena bearing down abundant aerial roots (see specimen on the 

table), though never so long as to reach the ground. Generally 

speaking, they are about one yard long. The roots of F. return, linn. 

(Kundrook), and F* Banjamina, Linn., do net also, so far as my 

II 
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observations go, reach the ground. I believe the only root-drops of 
F. Beagaknsis, (Wad.) Linn,, reach the earth. 

It is not ascertained, at least no author I have consulted, explains 
why some trees should produce aerial roots and not others. Among 
fig -trees in a few species only such as "Wad. Piprce % and Nnndrook, 
F, Bewjaminctj Linn., and F. Mr/sarenuis, Heyne, are such roots 
seen. 

Curb of tub Disbasb in Ficrs Tsielav— As to tho euro of this 
abnormal condition which I consider to be a disease, it would, I 
think, be considered absurd by some that I should propose such a 
thing, especially in a country where valuable fruit-trees such as 
the mango are allowed either from apathy or ignorance on the 
part of the proprietors to be destroyed by the attacks of parasitic 
plants, without employing such a remedy as that of cutting them 
down as soon as they make their appearance, 

Tho Pipree is only used 09 a shady avenue tree, neither its wood 
nor fruit being of any value. The ball-like gTeen masses of small 
leaves hanging like Chinese lanterns add at first to its beauty, but in 
course of time they die, remaining attached to tho tree as an ugly 
appendage for a great length of time, often many years. Then the 
leaves of tho entire tree thus attacked become smaller and of a rather 
paler colour than in health. To prevent this, I would recommend 
those who have opportunity, to watch the disease carefully for years, 
to find out whether it is caused by an insect puncturing a branch or 
fruit, &c, and whether by rutting the fiTfit branch, in which tho disease 
appears, it be possible to arrest its further progress as is don© by 
extirpating a cancerous part of the human body. The Pipree plant 
is certainly not of much value, but the experiment is roeomnionded in 
the interest of science, for if a remedy be found, or if the cutting of 
n branch lead to the arrest of the disease, the fact may lead us to the 
knowledge of some other phenomena of plant-life, and give us an 
insight into the nature of this and similar abnormal conditions. 
As Dr. King thinks that it is a sport — I would ask you to plant this 
sport in good season and appropriate soil and Bee whether it can be 
reproduced. 

BesideR the photographs already mentioned at the commencement 
of this paper, there arc on the table others which give graphic 
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representations of the trunks of Ficus IhngaUnais, Linn. (Wad), 
F. retigiota, Linn. (Pipal), F. tttiela, Roxb. (Pipri), and Tangamia 
glabra, Vent. (Karunj). 

Trdnk of the Fig Trees. — Now I would call jour attention to the 
comf ormation of the trunk of tbe fig-trees in general. This is marked 
by several more or less deep furrows, which, however, very seldom 
extend beyond the large primary branches. They are sometimes so 
deep as to make it appear that two or three trees during their growth 
are united together. This appearance is still more delusive when 
the ridges, which form the walls of the furrows, continue down to the 
roots. Occasionally the trunk of a tree is divided by a large furrow 
into two parts, which are held together by a sort of diaphragm or 
flat central portion. I have seen a tree of this kind at the foot of 
the Eatraj Ghfit, on the left side of the road leading to it, and another 
in the city of Poona. The trunks of all the young trees, cultivated 
or grown from seedlings, are round. It is only after years that 
they show a tendency to become irregular. This conformation of 
tbe trunk is common, to oil fig-trees, though more marked in some 
than in others; thus in the Pipal {Ficus rdic/iosa, Linn.) the trunk 
is much disfigured by ridges and furrows being divided and sub- 
divided in all directions, and the latter (furrows) being deep 
here and shallow there, or the former becoming more or less 
prominent and sharper in one place than La another. Itoxmrrgh in 
his Flora Indica notices this condition thusr " trunk (of Fipat) erect, 
in small troea round, when large and old, it becomes full of irregu- 
larities, «\ e., large perpendicular ridges and hollows as if many trunks 
were united." 

The same botanist describing Wad [Ficus Bengalmth, Linn.) says : 
•'Trunk when young is distinct and single, at all times its form, 
thickness, and height vBry variable, still more so than, JFfcM religiosa, 
Linn., because generally reared from branches procured naked aud 
stuck in the ground/* It is well known that Wad (Metts Bengcdensit) 
is enormously extended by the aerial roots descending and fixing 
themselves on the ground and gradually increasing in siz&, and 
becoming similar to the parent truuk. I have seen on one tree in 
Poona these aerial roots gliding over the trunk, increasing its 
thickness and adding a ridge or ridges to the already existing ones. 
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The irregularities of the trunk of this fig-tree, and of other specie 
I am speaking of, are caused independently of the aerial roots 
They (the irregularities) are not confined to the trunks of the fig-trees 
alone, but are also met with in those (though to a slight extent) of 
Poinciaw (Cvtalpinca) regia, Dojer, and of several other plants, 
specially trees of long standing. The cause of this state is not well 
known. Mr. Wbodrow, of the Poona Science Collogo, thinks that 
surface-growing trees are thus furrowed. Why these should be bo 
is not clear, inasmuch as there are many surface-growing trcee, eueh 

aa palms, the trunks of which never show a tendency to tids kind 
of furrowing. It is true that the roots of such trees spreading over the 
surface are prominent, and appear to form ridges ; these are like 
buttresses, but do not produce the trunk. The food they absorb from 
the earth is taken up to be elaborated by the leaver and thence it 
descends to nourish tho whole tree. 

I believe thai the ridges are due to the vigorous growth of large 
primary bruiichui; ; for on close observation it will be found that the 
former arc in a line with tho latter, becoming largo and more promi- 
nent as they descend towards and into the roots. In their descent the 
ridges sometimes bifurcate or divide themselves into more than two 
ridges. The space between the ridges form furrows which are deep 
or shallow according as the former are prominent or leas vigorously 
formed. 

I believe that the sap descending from the branches contributes to 
the enlargement of that part of the trunk which is opposite to them 
by supplying it with more nourishment than the contiguous part. 
In corroboration of this comes the fact that the aerial roots of Wad 
(Ficus Jtengalettxia, Linn.) and of other trees, before they reach the 
earth and fix themsolves into it, are chiefly BuppliBd with nourishment 
from the parent branch. In fact all the parts of a tree are 
nourished from above. 
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H0RSE-BEEI3DING IN INDIA. 

Br Veterinary-Captain G. Ravmeft, A.V.D., 

Assistant-Superintendent, Horse Breeding Department for 

the K.-W. Provinces and Rajputaua. 
[Read fafore lite Bombay Natural History Society on Srrf May 1892. ) 
I feel in writing this paper, that I am almcst presumptuous in 
publishing niy opinions on Horse-breeding in India, after an experi- 
ence extending over only five years of actual work in my department, 
particularly when thore are still amongst us- such masters of the 
subject as Major-General Parrott, Messrs. Hallen and Kcttlewell. But 
with the exception of a few articles in sporting papers, a pamphlet 
or two, and the reports of the Stud Commission, the ripe experience 
and knowledge of these gentlemen have never been placed at the 
disposal of the public. My chief object in bringing this subject 
before the Society, is to provoke a discussion, and enable us to get 
at the opinions of practical horsemeu and breeders all over India- 
I therefore trust that nothing in this paper may be taken as spoken 
ex cathedra, but simply as the opinion of one still a student, and 
anxious, by comparing bis views with those of others, to impart what 
little knowledge of the subject he may possess, while correcting his 
own errors, and learning fresh facts from the free discussion which 
lie trusts will follow. 

Considering what a " horsey " nation we are, it is curious how few 
understand anythiug of practical Horse-breeding, and how little it 
is studied scientifically. Patience, time, and money are all required 
to breed good horses, combined with a special aptitude for the work, 
great powers of judgment, and practice in the art of matching the 
mare and stallion. Few possess these qualities ; hence, breeding is 
frequently "hit or miss," and good horses are produced accidentally 
instead of being the result of forethought and science. A Thorough- 
bred, *.e., pure bred horse, must have five top crosses. Thus, five 
generations are necessary to get hereditary qualities fixed, or we have 
no surety that the stock may not throw back. Conformation, colour, 
temper, constitution, and unsoundnesses of many kinds, or a 
tendency to them, are hereditary. 

Coi^otmoIumw— Defects and excellences are both inherited, 
(..■rooked legs, toe* in or out, straight shoulders, ami many others. 
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To eradicate then, one cross is not sufficient, as the defect may miss 
& generation and appear in the next. By continually crossing, fur 
instance, with goad eloping- shouldered stallions in several genera- 
tions, a straight shoulder would be got rid of, but not in one or two. 
Constitution. — Weak constitution is inherited, especially that 
known na wa&hyj i.e. f horses sweating easily, liable to diarrhcea when 
worked, and apt to get superpurgation from a very small dose of 
■purgative medicine. 

Temper, — Many vices, book-jamping in Australians, impetuosity 
and excitability -are inherited. 

Colour. — la also inherited. Europeans prefer bay, black, dark 
-chestnut, and brown. Hence these colours are selected fur breeding 
the best class of horses. The result is, we practically never see 
roan, grey, dun, or piebald Thoroagh-breds. Horses of these 
colours in England are coarse and to be avoided, except greys and 
sometimes roanB. Grey is a favourite colour amongBt the Arabs, 
-bo out here many excellent horses are of that hue. Witness the pony 
* f Blitz," the famous " Grey log," and others. Since long-range rifleH 
and guns have come so much into use, greys have been objected to 
for Army purposes, aa they are so easily seen. Hence tliey wilt 
probably die out; in the meantime they are becoming cheaper. 
Native princes like dun as a colour ; the result is good dun hordes 
snd ponies are by no means uncommon in India. For generations 
they have bee* well cared for, and the best stallions and mares 
amongst them pTirpoaely mated to reproduce that shade. Tlmy 
frequently have noseSj arms, scrotum, and sheath pink, and blue 
■eyes. This, though hideous in the sight of an Englishman, ia 
(much approved by many natives. 

Unsoundness. — The following sre the principal hereditary unsound- 
nesses, or, strictly speaking, unsoundnesses, a tendency to which is 
ieredifcary: — 

Constitutional Ophthalmia, 

Cataract. 

Amaurosis. 

Glaucoma. 

Iritis. 

Roaring and Whistling. 



ttOnSJB'BREEDim IN WittA. S7 

Splint. 

Spavin. 

Ringbone, 

Sidebone. 

Laminitis. 

Navicularthritis. 

Curb. 

Defective feet, &c. 
Tendency to brittle feet, weak soles, flat soles, sand-crack, Ac* 
Lameness, produced by strains, sprains, break-down, dislocation*, 
fractures, etc., is not transmitted. Especially avoid unsoundness in 
darn or sire. The tendency to it is always inherited, and no 
amount of crossing seems to eradicate it. The famous " Ormonde" is 
one of a family of Whistlera. " Galopin," the Bire of" Donovan/' is 
coarse hocked. " Godolphin," a son of his, now in India, is markedly 
def ectivo in his hock s, and his stock are frequently spavined. By breed- 
ing always from one particular Btarop possessed of certaiD qualities 
which we wiBh produced; we get at last a breed or variety of a race. 
In nature, Darwin says this is done by natural selection. Let us take 
birds. Say a certain male bird by accident gets a few feathers on 
the top of his head forming a slight crest, and this creat taken the 
fancy of the hens he 'will mate more easily than his fellows. His 
sons will probably have these small crests and are quite likely tomato 
iu after-life with their sisters, this will accentuate the tendency to 
prodnce created males, and if* again, incestuous mating occur, the 
tendency grows stronger, so in the course of many yearB, perhaps 
thousands, a crested race is produced, hoopoes, bnlbula, etc. 

This is the way Darwin contends that race varieties are formed in 
nature. Now, here is what we also want to do in breeding domesti- 
cated animals and to form a variety which shall possess certain 
qualities or conformation, rendering them more serviceable for the 
purposes for which we require them. We cannot wait, as nature 
docs, hundredB or thousands of years, but must stamp the qualities 
we want speedly. Bay we want pace — we take a stallion of great 
galloping powers (irrespective of other qualities), and put him 
to the fastest maro we can get; the produce we mate with its own 
sire, if a filly; with its own dam if a colt. This accentuates the 
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power of speed; and the system carried oo results in very fast stocky 
such as tho Thorough-bred English horse of to-ctay. This is called 
breeding " in and in.*' Hot in producing an especial quality likethis, 
wo also prod ace others which are not always beneficial. "We rarely 
get strength combined with speed ; hence, the stronger horses being 
slower are not bred from, and, as wo can Bee any day in England now, 
we get any number of race horses possessed of marvellous powers of 
speed for ashcrt distance, carrying a very light weight, but only with 
a very few, who cangallop, say, five miles with 14 stone up. When we 
do get them, they are of coarse tho best animals in the world f but they 
are rare. To get thisspeed too, stallions and raaros are employed that 
are misonndand of delicate constitution, hence many Thorough-bred 
English horses go wrong in training, either lame, or get knocked up. 
In cattle this is very marked iu Short Iloms, a breed produced by "in 
audio" breeding. They are immense animals, growing very big while 
still merobabiesand fatten very rapidly,hencethey should bo extremely 
valuable and profitable to farmers, but, unfortunately they have a 
tendency to tuberculosis, which has been so much enhanced by "in 
and in" breeding that it has now becomes perfect plague amongst 
Short Horns. Many breeds of dogs, bred to win prizes at Shows, 
are similarly affected with hereditary tendencies to certain diseases. 

Throtnny back. — An animal is said to throw back, when be 
inherits some qnality from an ancestor which his own parents have 
not. If a colt have a big head, and his sire and dam small or ordi- 
nary sized ones, we frequently find en looking back that his grandsire 
or dam, or great^graudsire or dam was possessed of such a peculi- 
arity. It is the same with other qualities. 

Crossing. — If we put a mare of one breed to a stallion of another, 
it is called "crossing," and the progony is **half~breoV* A "half- 
bred " hunter for instance is a horse whoso sire was a Thorough- 
bred. Mongrel is a horse, neither the dam or sire of which is 
Thorough-bred iu the senso of pure bred, and thcrofore tho 
progeny is of very mixed blood, in fact, no particular brood at all. 
He is generally too an animal of low courage, small powers of 
endurance, and often vicious. If ho is well slipped, it is a mere 
chance, as he may throw back to any ill shaped progenitor or perhaps 
combine the defects of several. 
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Nicking. — This term is used "by breeders to denote tho matching 
of the mare and stallion. A mare is aaid to have nicked well with a 
horse when the offspring is satisfactory, or badly when the reverse is 
the case. Also certain breeds are said to nick well with certain others* 

Strains of tEootl— Mean that a family of horses have been crossed 

a generation or more back by some particular breed or well-known 

orse. Thus we say of a horse, perhaps Mongrel, "he has a strain of 

Thorongh-bred blood,** or "he has a strain of ' Hermit * blood," 

meaning the race-horse " Hermit," 

Last Top Cross — Means the cross between the sire and dam. A 
pare bred horse must have five top crosses, sic. 

Pure bred Stallion A mates with Half -Bred Mare B. 




Result. 
I I 

P. B. StallioD A mates with B. 




Result, 

n n 

P, B. Stallion A mates with B. 




Result. 
ra III 

P. B. Stallion A mates with B. 




Result. 
JV IV 

T, B Stalliou A ma-tea with B. 




Result BV being pure bred. The half-bred taint in the mare B 
beiagr now supposed to be eradicated. 
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The Progeny is supposed to take after tlie sire, in the conformation 
of the fore limbs, in strength, energy and capacity for work. Tho 
mure gives height, biso, mid shape behind. But this rule hi general 
to which there are many exceptions. 

Age— The foal often takes after that parent which in in middle life 
and therefore most vigorous. 

Breed. — The better bred parent also stamps him or herself more 
markedly on tho progeny. So strong is this that many hones are 
noted for what is called stumping their stock. 

Sex* — A colt takes after tho sire, a filly after tho dam. 

Stallions and mare*. — Wo must now pnss to tho ranting? of ilio 
stallion and marc. In tho first place wo will consider tho stallion. 
Whatever class of stallion wo wish to breed from, ho should be the 
best of his kind, froo from vice, hereditary unsoundness, and of good 
conformation. It is a mistake to snppoBO, for instance, that if a 
stallion has an ngly bead wo can modify or alter tho head of his 
offspring by putting- him to a mare with a small well-shaped one. 
Stallions in this country arc generally larger than the mares. Bat 
wo should avoid too large n eiro or wo may injure tho mare in copu- 
lation. Nor will it necessarily follow that tho foal will \k very 
large and vigorous. Tho Oriental broods usod by Government 
in India are Arabs, Persians, Country-bred.*, Turkoman, and 
Sfcnd-bred, 

Arab stock are woll shaped, hardy and good-looking, have groat 
powers of endurance, arc good goers, have good feet, good tempers, 
are often fast* and make troopora for Native Cavalry. Tho stallions 
themselves too arc hardy, and will keep health and condition on food, 
and in a climate whore other horses wonld die. They are generally 
good tempered, whioli is n point of some importance, ^ an impetnuus 
vicious stallion is often very troublesome, and gets himself disliked 
by the Byces and mare owners. The drawback to the Arab stock 
is that it is generally wanting in height, has insufficient bone below 
the knee (shank measurement), has too long and sloping pasterns, and 
is frequently narrow chested, and roily. Also the Arab often, when 
not quite pure bred himself, fails to stamp his stock, and it takes 
after the Count ry-bred's dam, showing the crooked hind limbs,, cow- 
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hocks, and falling away behind of the mothfir. Arab stallions are 
best fitted for districts where grain and forage arc scarce, and the 
people poor, and unable to feed their youngsters well. As 
already mentioned, Arabs will grow into oseful animals on food that 
would stunt the growth of English stock, nnd produce weedy, 
misshapen, worthless creatnres. Arab stock in England grow large, 
bcca.aso they get well fed, and both climate and Boil are favorable 
to their development. Again, well-bred Arab stallions may with 
advantage be put to pure bred, big, roomy maros, to produce 
foals adapted for generally useful purposes. Tho cross of Arab 
blood thus infused gives tho progeny beauty, endurance, and Bpirit. 
But be careful that the mare is pure bred, if mongrel, and holdiug 
strains of a variety of breeds, the progeny will be mongrel too, and 
may throw back to one or more of its maternal ancestors, and yon 
may get an ill- shaped brute not worth rearing. 

Persian. — I am not greatly in favour of thiB class of horse, for the 
reason that he ia not * 4 true bred," his pedigreo is doubtful, and 
being mongrel himself it is not possible to tell what his produce will 
bo like. I have seen but little of the stock of Persian horses in India, 
and those I have come across have not impressed me very favourably. 
There are, moreoveri but very few of this class of stallion in the 
country. In my opinion all the good qualities of the Persian or 
Gulf Arab he owes to the infusion of pure Arab blood, and the 
stronger they hold this strain the better they are. As far as their 
powers of endurance, ability to live on short commons, and hard 
indigestible food goes, they come next to the Arab. But they want 
his speed, his courage, and his good looks. They are sluggish 
tempered, and lymphatic, especially when gelt. They have, however, 
generally the advantage of size, standing higher, possessing more 
bone and substance, and are good tempered, 

Country-breds. — "We sometimes find very good horses of this class, 
sired by a Government stallion. If his pedigree is not crossed 
too much, so ae to make him n mongrel, he often proves n very useful 
sire* It is not possible to describe a Country- bred stallion in 
general terms, as so much depends en whether ho is of Thorough- 
bred, Half-bred, or of Arab descent. Care should be taken in this 
class of sire to reject such horses as show the defects of the Indian 
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animal, such as straight shoulder, narrow chest (legs both coming; 
out of one hole), toes is or out, want of bone, want of depth, want of 
substance, cow houks, hocks away from him, sloping croup, or 

falling off bobind. Those being the faults of the Country-bred 
mare, if she be put to a Country-bred stallion posseting them, they 
will bo accentuated in the stock. I have purchased a few Country- 
breds for stallions in the last few years, and their stock, although 
promising 1 , is not yet old enough to show with certainty what they 
are worth. Many persons in India arB possessed with the ides that 
in a certain number of years we shall be able to do withont imported 
stallions, and to select from the improved Country-breds our future" 
sires. This is in my opinion visionary; for, except in a fow districts 
in the north, specially favoured by climate and soil, the indigenous 
Indian horse is small, narrow, and wanting in bone and substance. 
and to this type there is a strong tendency to revert nnless a conti- 
nual anpply of foreign blood be imported to prevent it. 

Turkoman. — The real Turkoman is a pure bred horse, and the 
beat of them are very fine animals, well calculated to make excellent 
stallions. Tho prices asked for these are enormous* They are big 
horses, over 15 hands, possess much bone and substance, good 
shoulders, and do not fall off behind. Their hardness and powers of 
endurance are historical. Chestnut is a common color. Unfortu- 
nately the general run of Turkomans, although standing high, are 
narrow, raily, and want bone. There are also many so-called 
Turkomans which are Mnshids or half-bred Mushids, and this class 
are a poor lot, coarse, soft, and currish. 

Stud-bred. — This class, bred in the old Government Studs, is now 
extinct. They were fine horses, and many excellent animals were 
bred from them j unfortunately the stud authorities crossed their 
stock injudiciously, ? ud tho result was, that these stallions were far 
from pure bred. As thoy wore put to mongrel mares, it was a mere 
lottery as to whether the stock obtained was good or bad. 

Amongst other Indian breeds are the Kathiawar, the Dekani, 
the Wnzuri, the Kata, and the Punjabi. 

Kathiawar, — Were good, often monse-coloured, and had almost 
invariably a list, and often donkey marks. Now spoiled by injudicious 
crossing. 
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Lekani. — A good hardy pony, bat small and ligbt. Practically 

extinct* 

Wuzuri.— Good looking and hardy, but ligbt. Has curiously 

pointed ears. 

Koto.— A breed in the Mozuffarnagar district. Encouraged a 
good deal by the Sikh Rajahs for Cavalry purposes. They were 
large, big-framed animals, and of a good stamp. The Kata still 
produces good animals. 

Put pal*.— Bad colour, white, dun, etc. Pink nose, sheath, arms, 
etc.; but large, and frequently possessing much bone and substance. 
A favourite stalliou with mauy natives, but disliked by Enropeans 
for his colour, heavy shoulder and bad action. All the same, there 
are many good horses amongst them. 

Other stallions are Thorough-bred, Norfolk Trotter, and Half 
bred, Walor, Cape, and New Zealand. These may be called Foreign 
or Exotic horses 

Thorough-bred English, — About this horse opinions vary so very 
widely that I almost fear to touch on the subject at alL 

I know my ideas differ considerably from those of many experi- 
enced men, and are likely to call forth, if not a torrent of vituperation 
and indignant denial, at least sneers and contemptuous remarks. 
Let me preface the expression of my opinion by stating that I 
consider a good English Thorough-bred the finest horse in the world. 
As a stallion racer, hunter, or charger he is unequalled; but unfor- 
tunately the good English Thorough-bred is not common, and there 
is an enormous demand for him ; hence, his price corresponds. If 
breeding in India were on a small scale, Government could go into 
the market against the private purchaser, and by the length of its 
parse, beat him and obtain such horses as by breed, shape, and 
general conformation, would in a very few generations supply us 
with magnificent stock. This is, however* not the case. Exclusive 
of Bombay, Government use 800 stallions in India, and could not 
possibly afford to pay the enormous Bum which would be required to 
have them all, or a majority of them, the best class of Thorough- 
breds, even if this large number were procurable, which I very 
much doubt. The Thorough-bred? now imported for stud purposes, 
though I honestly believe the best to be had at the price, £ 250 to 
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£400, are not, as a rale, tho class of horse calculated to improve the 
indigenous stock. The latter want size, substauce, bone, and shape. 
And I assert that the class of Thorough-bred for which the Govern- 
ment can afford to pay, and which exist in sufficient numbers to 
supply the demand, are not capable of producing such improvement. 
I do not make this statement on theoretical grounds, but as the result 
of careful inspection of many hundreds of their stock in tho Punjab 
and. N»-W. P. Let me new endeavour to account for this. 

Eor many years past this class has been bred for the turf, 
t.a., for speed, A winner of races, be bis faults what they may, 
when his career is finished, retires to the stud. Here, he is mated, 
not with mares selected for roominess, bone, and substance, bnt 
with mares whose speed has qIbo been proved by their feats on 
the turf. Soundness, constitution, conformation, in fact every quality 
desirable in parents of good stock are overlooked, if the dam and 
sire are speedy. The breeder gets what he wants, fast animals 
capable cf covering a oertain limited distance in an amazingly short 
period of time, carrying a very light weight. 

Now, as breeding this class of horse is expensive, a quick return 
on the outlay is neceBsary to make it profitable. To obtain this, the 
stock is forced to precocious maturity by high feeding. 

The colt who should still be running in the paddocks, developing 
bone and substance, and maturing naturally into a fine horse, findB 
himself at two or three years old lacing the starter on a race course. 
Now what results would any horseman predict from this T First — 
soundness not being a sine q%& «ojj— unsound stock. Second— 
lightness, lengtn, and a long stride being favourable for speed, want 
of substance and narrowness. Third.— Precocious maturity by arti- 
ficial means, i.e., high feeding and pampering — delicacy of constitu- 
tion and early failure. Fourth— Taxing iuordinatcly ; immataire 
bone, tendon, ligament and wind, splint, spavin, sprain, break- 
down, and roaring. 

Are these predictions verified ? For answer observe the HanBom 
cabs in London and other large towns. Ask tlie Veterinary Sur- 
geons and trainers at racing centres. 

On the other hand their advocates conteud, and very justly, 
that the Thorough- bred hunter for speed, endurance, power, 
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courage, and fencing 1 , is par excellence the horse. Exactly bo. Let 

us trace his history, and we find he has proved as a young torse 
too slow for the tort The very qualities that give him his 
long staying powers and big jumping capabilities, militate against 
the terrific speed required for the modern racer. Again his price is 
very high, even hunting men with long purses, ready to give fancy 
sums for blood horses, find it difficult to obtain what they want, the 
difficulty yearly increasing. In other words, the demand is greater 
than the supply. One more objection, last, but not least, These 
horses are castrated. Firstly — because they would be too trouble- 
some in the hunting field with mares. Secondly — thBy would not 
beget the speedy stock requirod for the turf, for, although faster 
than anything they meet with to hounds, as before remarked they 
bto too slow t to meet their weedy, speedy relatives for short distances, 
carrying small boys, on the turf. 

Under these circumstauces, I am not an advocate for the indis- 
criminate use of the Thorough -bred English as a stallion iu India. 
But there is no man in the country who more upholds his employ- 
ment m a judicious raauner, mating htm with mares of the proper 
stamp in suitable districts as a cross. Tho stock not to bo bred 
from, but utilised for Cavalry, riding horses for tho public, and 
light draught, leads in Artillory, Bto. The proper stamp of mare to 
mato the Thorough-bred with is a pure Ired, sound, roomy, decp- 
chestcd, big-girthed animal, with plenty of bone and substance ; 
height at least 15 hands, age not leas than five. To put my opinion 
in another way, and in fewer words, I consider the Thorough-bred 
that Government can afford to purchase for India is not calculated 
to produce, when mated with the indigenous mare, the class of stock 
required for military, or general utility purposes; but an admirable 
stallion, if mated with judiciously selected pure bred mares, tho 
produce of a Urgea?* if coarser, pure bred horse. This applies 
equally to the Arab. If I understand Mr. Hallen's views correctly, 
these have been the lines he has worked on, in his efforts to provide 
us io. Iudiu with a good useful stamp of animal. After considerable 
experience and much thought, I have come to the conclusion, that 
they are sound, and will give us the best results if he be allowed to 
carry them on without injudicious interference. A description of a 
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Thorough-bred English horse would be a work of supererogation, eo 
I will omit it. 

Norfolk Trotter. — Here again I fear my views will meet with scant 
approval in many quarters. The " horsey " public in India are gener- 
ally the racing public. Apart from those interested in the tnrf, 
there are bnt few men, Bven in the Army, who take an interest in the 
question of breeding, and still fewer, whose opinions are valuable, 
either from experience or study. Hence a sire that cannot gallop, 
and whose pedigree holds no strain of racing blood, is to most men 
"anathema marantha." The Norfolk Trotters have been over- 
whelmed with a shower of abuse from all quarters. Hallen's fools (not 
foals as I once saw it printed), three-cornered, hairy-legged devils, 
plough horses, and conservancy cart horses, were some of the epithets 
applied to them. Of late years, the tide has turned, the numerous 
fairs, held annually in the Punjab and N.-W. Provinces, have given 
the pnblioachanceof seeing the stock of these much abused stallions 
for themselves. Their superiority to other classes has been so 
palpably shown at these gatherings that both civilians and soldiers 
are confessing themselves converted. But they have still many 
bitter opponents. The Norfolk Trotter is by no means the coarse, 
hairy-legged animal that people have been taught to believB. A 
good specimen is a compact, well ribbed-up horse, with great 
girth and shank measurement, standing level on short legs, very 
short shanks, large flat knees, well developed square hocks, and 
is singularly free from disease of the feet and eyes. He has first 
class action at the trot. I would employ none without five top 
crosses, ensuring purity of pedigree. Unfortunately we cannot 
always obtain exactly what we want. A certain number of the 
horses that have come out to India, are not of pure pedigree, 
are coarser than they should be, and wanting in action. But with 
all these faults, they have done an immense amount of good, and are 
continuing to do so. Let any ono, however prejudiced, see a collec- 
tion of branded mares of all ages, and he will be forced to confess 
that the young mares are far superior to the old ones, and with a 
little trouble it can be easily demonstrated that the improvement is 
progressive, each generation being better than the last. Consult 
the birth certificates, and it will be fonnd that tho big roomy mares 
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are sired* grandstred, and even great grandsired by the Norfolk 
Trotfcor. Frequently we get monstrosities in the shape of a colt 
with a Norfolk Trotter body and Country-bred legs, a wretched 
animal whose legs are not fit to carry his body. This sort of beast 
is a perfect godsend to the Thorough-bred advocates. His short- 
comings are trumpeted abroad, and, if he be found in a fair, the 
Whole place rings with the discovery. There may be twenty head 
of nice stock by Norfolk Trotters in his immediate vicinity, bnt 
they are never taken notice of. The goose amongst the swans 
attracts all eyes. Yet these very men on a judging committee 
at a fair, will turn the Thorough-bred stock out of the ring in 
shoals and be very mnoh surprised when they are informed at 
the end of the business that the major part of the prizes and all 
the highest have been awarded by their own decision to Norfolk 
Trotter stock. This I have seen not once, bat over and over 
again. Some years ago an Artillery Officer walked round sorao 
stables in India, holding 25 or SO Norfolk Trotters ; before starting 
he was asked to point out any he considered too cowr&e for Field 
Artillery. From the lob he selected two; when asked if Field 
Artillery never received Walers as coarse, he confessed that they 
did, and coarser. 

Now, if the stallions themselves are not too coarse for Field 
Artillery (I am certain many a Uolonel of Dragoons would be glad 
to take the majority as remounts in the ranks of his regiment), how 
can the stock of such horses, out of lighter mares than themselves, 
bo too coarse for Army purposes. This is a conundrum I am 
unable to find an answer for. 

The Ealf-brod English.-— This class 1 am not an admirer of. 
Undoubtedly many are fine horses, and some of the fryers from 
General Parrott's stud had a strain of this blood. The most popular 
horsB in the Horse-breeding Department of the N.-W. P. was a 
stallion of this breed, so much so, that advances were made by 
dealers on his unborn foals. But in spite of this, I distrust a cross- 
bred horse, especially when put to an equally cross-bred mare; the 
result must be mongrel, good perhaps, but quite likely to be worth- 
less, and, if a filly, not likely when hor time comes to add to the* 
«quiue papulation to produce anything worth having. The Half" 
n 
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bred is impossible to describe, as lie may have been thrown to his 
Thorough-bred sire, or hie coarse-bred dam. In consequence he 
may look a well-bred* handsome horse, or a coarse, ugly one. 
Specimens cf each may be found in India. 

Australian Waler. — Generally Thorough-bred. They are, I think, 
more delicate in India than the English Thorongh-brod, and I have 
found their stock disappointing. This I am told was also acknow- 
ledged to be the case in eld stud-days. 

New Zeakmdere. — As far as I am aware have not as yet been 
tried. 

Cape. — Have now become oztincL I am informed that there 
used to be some very superior stallions of this breed in former days 
in the stud. Captain Nmra, D.8.O., of the Army Vety. Department 
in his reports on the Capo horses^ published a few years ago, Bpeaks 
unfavorably of the present breed. 

J/ore*.— -Speaking in general terms, the indigenous cqnino of 
India is really what would be considered in England a pony. Gifted 
with marvellous powers of ooduranco, ability to live and work on a 
minimum of food, and capable of continuous oxertion for long 
periods. These are the good qualities of tho race. . On the other 
hand, as a result of many generations of ill management, want of 
knowledge and care in breeding, climatic influences, and bad keep, 
they aro narrow, wanting in middle piece, in bone, in height, and in 
action. Thongh often of fair conformation iu front, they nearly 
always fall off behind, drooping quarters, narrownoBs across tho hips, 
sickle, or cow-hocks are tho rule, not tho exception. This is tho 
class of horse that is at our disposal to produce remounts for tho 
Army and useful horses for tho general public. 

Without doubt exceptions to tho above may be found, and there 
are in the Punjab and on the Frontier several breeds which furnish 
promising brood mares, of fair heights bono, and substance. In 
Bombay too, Knthiawar and the Deocau produced iu the old days a 
good class of animal, but now one is met on all sides by lamenta- 
tions over the decadence of the Kathiawari, and tho almost utter 
disappearance of the little Deccauui. 

Tho problem to be solved, or, I may say, in courso of solution is, 
" What are we to do to iixijiruve the indigenous slock up to the 
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needs of our requirements, starting with the class of dams described 
above ? " To answer this question, the following points must be 
considered, ns they affect the various districts ;— 

1. Climate. 

2. Soil. 

8. Nature of crops. 

4. Extent of Waste or Pasture Lands. 

6. Poverty, wealth, habits, and customs of the inhabitants. 

6. Will horse growing pay better than grain or cotton growing \ 

1, Climate. — Much depends on climate. A dry, warm climate 
ia undoubtedly favourable for the development of eqnines, 
and could the uecBaaary nutritious grains and graases be grown 
under such conditions, there would be no hesitation in at once 
Beleoting countries like Arabia, Afghanistan, Bind, etc., as the 
best brooding grounds. Unfortunately dry beat moans generally » 
ecanty water-supply, and deficiency of forage and grain. The result 
being that the young stock do not get enough to eat, and never grow 
to any size. On the other hand, a damp, warm climate is fatal. 
Bengal, many parts of the Madras Presidency, the greater portion 
of the Indian coast, are eminently unsuitable to breeding. As a 
rough practical rule, we may say, that where rice flourishes horse 
breeding will not. The same rough- rule applies I am told to tobacco. 

2, Soil. — Damp, marshy apil is unfavorable to the rearing of 
good stock. Horses brought up On anch land are soft and washy, 
their bones spongy and wanting in hardness, feet large, flat, and the 
horn- soft. Well-drained, light land, rather sandy is the bent we 
can have. Between those two extremes we get, of course, all varie- 
ties ; but, as a general rule, the drier and better drained the land, 
the more adapted is it for our purpose. The presence of lime in the 
soil is indispensable for young stock. Bane is made up largely of 
this substance and, if it does not exist in the> soil, the herbage cannot 
contain it ; as a result, the bone of animals reared in lands deficient 
in time, is wanting in earthy constituents and is too soft to be of 
any use. Not uncommonly fluoh soft bone b^nds and we get crooked 
legs, etc, etc*, in foot, rioketts* 

3, Nature of Grops,-~Thc nature of the oropa in a district have 
modi to say to the production of horses. Where barley, uheiinah^ 
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eta, we cheap, whore knrbi and bhoosa are plentiful, where Huch 
grasses as Dab [Cynodon Dactylon), Anjana (Penniaefum Cenchicides\ 
Sanwak [Panicvm Crtu-GaiUi), Makra {Paniaum Egyptiaciim), Jnrg&h 
(Andrqpogon A]nnuiatus), Kewai {Paniaum Cilare), etc., etc., flourish, 
there we can raise big horses* The young stock are well fed. The 
climate and soil favourable for snob crops are also favorable for 
horses. 

Again, where scanty crops and coarse unnutritions grass only are 
obtainable, we can raise only scant crops of horses. And these, 
though they may be good of their kind, and, for hardiness and 
endurance, superior to their batter fad brethren, will never grow to 
the same size. 

4. Extent of Wa*te or Patture Lands. — Of late years owing to 
the immense increase of tjbe export trade in grain, its cnltivation 
has received a powerful stimulu?- 

Hencej lands that a few years ago were lying waBte and only 
used for the grazing of cattle and other stock are now put under 
the plough, and produce wheat and barley instead of bullocks, cows f 
aheep A and horses. It was always difficult to indncc the horse- 
owners to allow sufficient liberty to thejr stocky but now-a-days, over 
a very large part of the country, liberty is impossible, as there are no 
pastures to allow them to, run an. Where grass could be had for 
the cutting, it is now rather an expensive luxury, for, instead of 
more or less estensivo maidans in the neighbourhood of every village, 
we have square miles of grain and cotton, and the grass growing on 
the bunds and paths that intersect these fields is jealously guarded 
by the owners, who can baroly get enough of it to feed the bullocks 
they require for their ploughs and wells. Owing to this too the 
question of grass supply for Army horsea is daily becoming a more 
serious one, and Government has had to face the difficulty by allotting 
grass lands to the various mounted branches in the neighbourhood 
of Military Cantonments. 

5. Habit* and custom$ of th& people*— The tastes, castes, 
manners and ouetoma of the inhabitants of a district have a great 
deal to say to the number and quality of the horse stock they wrise. 
Many castes have a natural taste for horses, and, although their 
ideas ou equine matters but rarely accord with ours, still they make 
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fair stock owners and take great interest in the subject. In former 
days, when every man's hand was against his brother 1 ^ and each 
petty Raja or Chief made war on his fellow at his own sweet will and 
pleasure, a good sword and a good horse wore considered a very 
sufficient outfit for any smart young fellow- The moBt important 
part of the farces employed in these petty wars that raged inter- 
minably throughout the land consisted of horsemen, hence all the 
warlike tribes took the greatest interest in the breeding and rearing 
of the horse. With the advent of a nettled Government under 
British supremacy these turbulent days passed away, and the need 
for large numbers of horses in every petty state passed away with 
them. The taste rapidly decreased, and we now find a very large 
proportion of natives utterly indifferent to, if not disliking, the noble 
animal. The extension of railways has helped also in still farther 
rendering the horse less useful to our native fellow-subjects. In 
former days when a respectable person wished to make a journey, his 
ladies travelled in bullock carts, while he himself with the other 
males of the family rode; now he simply takes tickets for himself 
and his belongings from one station to another. It must be borne 
in mind top, that the zemindar never nses horses for agricultural 
purposes. In the old days of course they were wanted for military 
work, and now the custom of using bullocks is much too deeply 
rooted to be overset by anything we can teach him for the next 
century. But in spite of all these disadvantages, there are many 
districts in India where the zamindars are fond of horses, and, if 
encouraged judiciously, will continue to own mares and breed stock. 
Chief amongst these are the Rajputs who make the best owners and 
breeders of all. MnssalmanB in the N.-W> P., thongh fond of riding 
and sport, do not, in jny experience, pay sufficient attention to their 
dams and stock, and often feed them insufficiently. Amongst the 
Goojurs we get many successful breeders, but the lowest class 
Chnmars, etc., are almost invariably bad owners. Many Sikhs and 
Punjabi Mussulman are keen and do well; and of course the 
Wuzuris, BrohoiH, and other Afghan trices are born horseman 
and know as much about practical equine matters in their awn way 
as we do. 

In Bombay the j^ahrattas, judging from their history, ought to be 
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good men, bat my experience of them in connection with breeding- 
is very limited. 

6. rTiK frorae grouting pay better than grain or cotton growing t 
As already mentioned, when speaking of waste and pasture lands, the 
export of wheat and cotton have increased enormously of late years. 
This has militated considerably against breeding in many district s- 
Formerly where one might easily find fifteen or twenty mares in & 
village^ now none or only one or two exist ; the reason being that 
more money is to be made out of grain, cotton, etc., than out of 
horse rearing. The zamindar, alive to his own interests, sells his 
mares and pnfcs his money into bullocks, well digging, etc., to raise 
what will pay bun best. If we conld induce him to uso his mares in the 
plough, in drawing water for irrigation, etc, etc., instead of his non- 
productive bullocks, an immense step would be taken in the right 
direction. For various reasons, the chief of which is his intensB 
conservatism, nothing will persuade bim to do this. There we have 
one of the many difficulties to be contended with in India. The 
zainindar keeps his mare simply to breed from, and with the excep- 
tion of leading her in a wedding procession, or, occasionally riding 
her at a walk from one village to another, never UBea her. So, the 
aale of her prodnce has to cover the expenses of her koop and leave 
a margin of profit. As long as grass costs nothing and grain but 
little, this was all very well, but now there is barely sufficient fodder 
to be gat off the land for the plough -bullocks and grass must be 
bought. Grain too bas gone np in price. ThnBj as the more does 
nothing for her own keep, she becomes an expensive luxury instead 
of a remunerative animal. If her produce does not sell for a good 
price, dies, or she slinks a few times, she becomes ruinous and is 
disposed of, and the zamindar, finding he has lost money, is very 
chary of speculating in the breeding line again. 

Selection of Breeding Districts. — Having now shown some of the 
difficulties which have to be contended with when breeding on a 
large scale iu this country, I will proceed to give my own ideas of 
how such difficulties are to be overcome. 

Our object is to increase the bone, substance, and height of Indian 
stock, in order to meet Army requirements, and the wants of the 
general public, who now have to iuveit largvly in Australians tu get 
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the eta-rap of horse they desire. To do this we must have big, roomy 
pure bred Blares, and plenty of thorn. These can only be obtained, 
in my opinion, by selecting districts where the soil -and climate are 
favourable, fodder cheap, and eamindara can afford to feed the young 
stock well. In such districts place Norfolk Trotters and no other 
class; get mares by continued perseverance with this stallion as 
closely resembling him as you can. The colts of sweh stock will go 
to Fiold Artillery, or if not high enough for the modern gunner's 
idea of a draught horse, the Calcutta, I/ahore, and Bombay Tram- 
ways, and the pnblic will buy them as fast as they are bred. The 
horse being a polygamous animal, we are always snro to have, when 
brooding on a large scale, a preponderance of filly stock. As far as 
possible hftVO yonr Norfolk Trotter District* together, and be*r 
in mind that you do not want remounts from them, but brood 
mares. 

In the districts round yonr Norfolk Trotter centre place yonr 
Thorough-breds end yonr largest and finest Arabs, putting them to 
mares obtained from the Norfolk Trotter centre. This cross wBlgive 
you your remounts and general utility horses, bnt do not breed from 
thorn, fieruso all fillios that are not pure bred Norfolk Trotter for 
brood. In the outlying districts where Fodder is scarce, the people 
poor and yet ** horsey" in their tastes, place your Arab. He will get 
from tho little country mare polo and racing pontes or Native 
Cavalry Remounts and at the worst, good transport ponies and mares 
who will breed fino mules if put to big European donkeys. 

I am perfectly awaro that breeding on a small scalo is conducted 
in a very different manner ; that each mare ia selected to match and 
nick with a particular stallion. That good qualities in the dam 
should bo accentuated by mating with a stallion also possessing them 
to a marked degree. That defects should be eradicated if possible 
by mating with excellencies of the opposite type. But, when 
thousands of mares and hundreds of stallions hava to be dealt with, 
wb must follow a general idea. Tho business mest be worked on a 
large scalo, and a certain percentage of failures, mistakes, and 
disappointments must be allowed for and taken as inevitable. But 
until some plan of this sort is adopted and steadily pBiaevered in, I 
fed convinced we shall meet with nothing but failure. Breeding 
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mongrels on a hit or miss method will result in waste of monejj 
time and discredit to those who work it, be they Government officials, 
Native Princes* or private individuals, 



PROTECTIVE RESEMBLANCES. 
Bt W. E, HAfcr. 

{Bead fybre th Bombay Natural Hktory BoeMy, 5th April, 1898.) 

Faa* the frequency with Which it is reverted to in the pages of 
tko J'durnaJf the subject of protective resemblances in tbe insect 
world would appear to be a very fascinating one. In the oasd with, 
which it seems to fit into the doctrine of evolution, and the wide field 
tt open* to interesting speculation, those who treat of it will, no 
doubtj be found in danger of being led into the extremes humorously 
noticed by "Eha** in one of his amusing contributions to the Times 
qf India as "A naturalist on the Prowl." At the Bame time., he 
seems to me rather hard on those even of the extremest opinions. 
As I understand them, none go the length of suggesting any 
Volition on the part of the mimic in the selection of a protected type 
for imitation. The perpetuation of the likeness is involuntary and 
brought about, not by selection, but by the fact that those members 
of an unprotected species which resemble the members of a protected 
one, have, in that reaomblance, an advantage in the struggle for 
exiatencflj which will be an advantage to the opecies in proportion as 
it is transmitted from one generation to another. The perpetuation 
of the likeness ia, therefore, a process of evolution. 

Nor does it seem to be inaistedon, even by fkjje whe most singly 
insist on the value of protective resemblances as a means for securing 
the perpetuation of an unprotected species, that the likeness between 
it and a protected one is necessarily always an imitation, in the 
strictest sense of the word. It is true such expressions as " imitate*' 
and "mimic," are very commonly used, but often, I think in a 
figurative rather than a literal sense, merely because they concisely 
and conveniently express the resemblance butwocu an unprotected 
species and a protected one, but without any intentional suggestion 
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that each may not independently have arrived, by the process of 
evolution, at the establishment of a similar typical feature which has 
proved ussful to each in the struggle for existence, A resemblance 
will thus be found between them, though neither can in strictness 
be said to imitate the other. 

In this connection, I wish to describe a very curious likeness not 
only in appearance but behaviour, which has come under my notice 
between two harmless caterpillars and a venomous snake. It suggests 
several questions of interest, possibly of importance, but their 
solution must be left to wiser heads than mine. 

Among the inmatea of our " caterpillar farm " described at p. 277 
of the fourth Vol of the Journal, was a large Gteometra ("loofer ") 
caterpillar, given to us by our Honorary Secretary, in whose com- 
pound on Oumballa Hill it had been found. It was then fully three 
inches long, and nearly as thick as my little finger, of a very dark 
brown, almost black colour, with the exception of a large irregular 
Y-shaped patch of a dirty yellowish- white near 4b e tail end. This, 
when the creature's back was "looped" in its characteristic manner, 
gave it the appearance of a cobra, erect, with expanded hood, in act 
to strike. From the shape and position of the markings, this like- 
ness was only perceptible from behind. But to an enemy meditating 
an attack from the rear it would be so striking as to cause an invol- 
untary pauae, during whioh the caterpillar, hurrying in the other 
direction, could easily increase its distance, if not altogether effect 
its escape. That this was the use of the resemblance was clear from. 
the fact that the caterpillar always assumed what Weissmann calls 
its "terrifying attitude ** when annoyed or startled, as, for instance, 
by having its tail tickled with a straw, or the floor of the cage sud- 
denly tapped. 

This specimen was of very vagrant habits, constantly effecting its 
escape from the cage in a mysterious way, and turning up in un- 
expected places at a distance from it. Possibly its activity was doe 
to hunger, for we did not know, and could not discover its food 
plant, and it would not touch any of the numerous leaves which 
we supplied in the hope of tempting its appetite. At last it 
disappeared,, and was only found again long afterwards behind 
the wainscotting, when it was what Mr. Mantalini would describe 
14 
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as an "unpleasant body, " we therefore failed to raise a moth from 
it, and bo were unable to determine its species. 

In the other specimen the likeness to a cobra was even stronger. 
This also was a Gfeometra caterpillar, of about the same size as that 
just described, whioh we found in August, 1890, at Nasik, feeding on 
a species of E volvulus, that small creeping herb with bright blue 
flowers, like a tiny CouwUhIh*, which grows commonly in spreading 
tufte on rocky ground during the rains in Bombay. Its markings 
were at the head end, and guvo it when "looped" exactly the 
appearance, from the front, of a cobra reared in act to strike. Not 
only so, but if the annoyance which caused it to assume the " terri- 
fying attitude" was ooutinued, it actually did strike, though of 
course quite innocuously, exactly like a cobra, in Hie direction of 
its assailant, turning for tho purpose to the side or rear and with 
such hearty good will as sometimes to over-reach itself and fall 
prone. I frequently tested it, sometimes with so uninviting a 
subject for attack as the toe of my boot, and never failed to ** get a 
rise out of it." 

"Unfortunately this specimen was lost on its way down to Bombay 
before it had turned into a chrysalis, so in this instance also we 
failed to determine tho species. 

Now these are to my mind two very interesting cases, woll worthy 
of further consideration. In the first place, it will be noticed that 
the one first described uses its likeness to a venomous snake for the 
purpose of making an opportunity to avoid its assailant; but the one 
last described, though evidently belonging to a closely ullied species, 
uses a very similar likeness for tho purpose of making its assailant 
avoid it* 

In the next place, it will be observed that in the latter case the 
likeaess is more complete, not only in appearance, but in conduct. 

Then comes the question, Whence the likeueaa ? la it because it 
has proved of use to tho caterpillar to be like a cobra ; or is it because 
it has proved of use both to cobra and caterpillar that a " creeping 
thing" should be able to suddenly assume en erect and minatory 
attitude with expanded crest and spectacled head? 

If the former is the true answer, we are met with the difficulty 
that, for the likeness to be of any general use to the caterpillar, the 
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creatures to be terrified thereby must be assumed to be capable, not 
only of remembering, but of communicating^ to others., their experi- 
ences in regard to cobras, and these others of understanding and 
remembering such communications* 

If the latter is the true answer, we avoid this difficuliy, but are 
met with another, vi%. t that the conduct of the caterpillar secondly 
described, in actually striking like a snake at its assailant, though 
powerless thereby to injure him, ia more consistent with the theory 
iavolTcd in the first question than the second. 



REVIEW.* 

Me. W. T. Blanpokd and the Secretary of State (let the former 
have precedence on his own "midden") have sent the Indian 
Empire a New Tear's gift of the present volume — for a consideration. 
They call it a "part/ 1 but we prefer when ft book w published in 
iwo volumes at an interval of 3^ years, to call them volumes. Be 
that as it may, Mr. Blanford's "Mammalia of India" is now a 
complete work; and is, and muafc be for many a year to come, the 
standard work upon the subject. 

In a preface, hiberuically placed at the caudal extremity of the 
volume, Mr. Blauford points oat that six of seven "volumes in which 
it was originally proposed to describe the Vertebrata of British India 
have Taeen completed." He adds that three volnmes on Moths, by 
Mr. G- F. Hampson^are to be added to these on Vertebrata ; which is 
very good news, and recommends Mr. P. L. Sclater to the public 
for having recommended him (Mr. Blauford) to the Secretary of 
State, which was, perhaps, superfluous in both cases. Both gentlemen 
have reputations which are, or might be thought be, to above the 
need of *' mutual admiration." 

The volume now under Eeview begins with the Bats, and at their 
head is our eminent friend the Flying-Fox, who ia favoured with 
several vernacular namea that would make a Brahman Quintilian 

* Fahxa or Bbitish India, in cutouts Obvioii amd Bttbxa. [Why not Afghanteten 
and EelnohiatanP] Pnblished under the authority of the Beorotery of State for 
India in Council Edited by W. T. Blanfurd, F.B.8. Mammalia j by W. T. Blanfori, 
FJI&. Fare II., Price 10*. 

Iio»doK:— Taylor and Fraaoli Camwtta :— Thecfcer, Spink A Go. BoWBaTj— . 
ThMkM & Co. 
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stare and gasp. " Warbagul," for instance, is not Marathi for a flying- 
fox or any tiling else. " \Vagliiil/ J in that language is a bat, and 
* r Wadh" a banyan tree, and " Wadh-Waghul " or "Banyan-bat" 
is a flying-fox, because it affects the banyan tree for board 
and lodging. 

"Tickell" (says Mr. Blanford in a note) ''notices their preference 
for tamarind trees, and 1 think he is right. In Bengal, they 
sometimes remain on bamboos." One would rather like to know 
whether they " remain on bamboos " any longer than on tamarinds. 
Bat as a matter of fact, if a parbienlar grove or tree suits the bate 
from position, they will roost there, perfectly indifferent as to species 
and foliage, provided it is not thorny. Thoy can't abear thorns, 
because, in flapping and scrambling abonfc the trees, their wings are 
in frequent contact with the branches. 

Early British Administrators in the Ratnagin Distriot wcto 
perplexed at finding certain Banyan trees assessed as Undi trees 
{Cnlopftylhim Inophytlum) whereof the stone of the fruit yields 
a marketable oil. The reason was that flying-foxes haunted the 
banyans, and dropped on the gi-oaud below the undigested TJndi 
stones, whereof they had converted the pulp into living bat. The 
owner of theBanyan tree hereby got more Undi nnts from his Banyan 
tree than the original owner of the Undis; but the Maratha tax- 
gatherer was keen enongh to hud that oat. Mr. Blanford, thongh 
he notices that " the trees on which the bats perch are frequently 
injured," takes no notice uf the faut that theso biutea are a acourgo 
to all orchards of every sort. 

They infest even toddy palms (and other palms tapped for jnice), 
but do not drink the toddy in the pots. What they do is to chew 
the flower stem on tap. 

Onr anthor notices the yarn about these bats fishing, and thinks 
himself that they skim the water to drink, which ia probable enongh 
as they only do so at starting in the evening, when thBy have been 
without food or water for many hoars, and do rwt do it on salt water. 
The fishing hypothesis is not so absurd as it looks. One of the 
South American carnivorous bats has been fairly convicted of catch- 
iiicr fiph by a very similar action, and this volume records one case 
of ichthyophagy in the Indian Vampire, Uegaderma lyra. Some 
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naturalists, moreover, hold the flying-foxes to be net altogether 

Brahman b in diet. 

The English nomenclature of the bats is unhappy. It ia very 
inconvenient to any man who has any sense of Greek to find that 
the "Horse-Shoe Bats" are quite a different set of creatures from 
the genus Iliffijosideros, or as our author (who delights in breaking' 
Priseian's head) writes Hipposiderwt. 

We want .to know more about bats. The best shikar to be had 
out of them is as follows :— Get a foil (nothing else is fine enough} 
and go for that bat when lie comes into yoor room o* nights. He 
dodges lauding nets and defies the clumsy bamboo ; but the foil is 
too fine and smart for him* It's equal to pig-sticking. If he can't 
rip, he can fly in your face, and does. 

If you walk into a Buddhist cave at midday with a bamboo., or a 
besom, or anything else, you can generally get bats by swiping 
into the brown of thera, but this is less artistic. 

On the whole, observation of their habits is more wanted than 
specimens, bnt of course one must identify. 

After the bats come the Rodents, JPteromys " PhilippenBiB** is 
very properly discarded for P. OroZ, for the same reason as {Thru* 
libetamw in the last volume, viz., that although the name has 
priority, it baa not got accuracy, the flying squirrel in question not 
existing iu the Philippines. (O si sio omnia), "Bombay skins are 
said by Sterndale to be grey." They are grey; from Khandesh to 
to Kanara. "Bus." 

It was to be expected that a lot of our big red squirrels wonld be 
olnbbed under SHurus Indicua. But it is not clear why nothing is 
said of the mamma? in this species, and great stress laid upon their 
being *' 6, all inguinal" iu the next, 8. bicolor. This oddity runs 
through the whole set of squirrel descriptions. It may be presumed 
that Mr. Blanford's authorities and specimens don't usually show 
the number of mamma?; in which case any gentleman reading this, 
and getting a female squirrel, might do well to note the same in 
this Journal. 

Our author doubts the specific distinction of 8. 'palmarum and 
8. trwtriatiiB but retains it, and notes (correcting Jerdon), that the 
former is often seen on palms. Jerdon, perhaps, never had occasion 
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to lire in a palm-garden. Sciurus Palmarum is a peat to the owners 
cf such gardenB. But, on the palm, it ia exceasively shy, and sticks 
to the crown ; because the bare-stem gives no protection, against birds 
of prey* Now it ia bard to observe any creature so small in the 
crown of a palm tree, without one is a toddy-drawer, and oomea to 
close quarters with the "common or garden Bqnirrel." 

The Rats, of course, require much notice. But with all due res- 
pect the Indian gerbille ia net always " thoroughly nocturnal," and 
very rarely seen ontsido its hole by daylight. In some oases it 
accustoms ifcaelf to man very well; and the present writer admired a 
colony in a railway cutting just outside a station which came 
out and admired him, and a whole trainful ol other featheiiesg 
bipeds with the coolness of London sparrows. 

Our author notices this boldness in the other gorbilles, and it is 
probably a question of circumstances with all of them, as with most 
other creatures that have any sense at all. 

About the Porcupines there is little new to say, except that the 
proper Maratha name is Sail; and that Byetrix leucura is the very best 
wild meat of all beasts of Western India. Buth of which may go 
down for marginal notes upon our copies of the volume under 
review. The strange form of tail quill which receives a special 
illustration at p. 446, as normal with Atketwa nmcrtmt 9 sometimes 
occurs in Hyatria leuoura, but is less developed. 

Abont the Hares, the most important thing to note is that the 
frontiers of Lepua Mufitxmdatua and L. Nigricoltis, in onr own 
presidency, are not yet "scientific frontiers,*' which is not credit- 
able to us. Thoy are probably not far frcin the latitude of Bombay 
or a trifle north of it in the Konkan and south of it in. the Dccc&n. 
If anything this boundary is too far north, there must be a 
debatable land: as there is no boundary that would stop a 
hare either above or below the ghat. NigrkoUi* occurs north of the 
Waitarna. 

In the Proboscidea Mr. Blanford recognizes only one Asiatic- 
Elephant. The notice is rather meagre, but two passages are worth 
transcribing! "the ankle joint or heel in the hind log, corresponding 
to the hock in other ungulates, is very little raised above the ground" 
(he might have added "and inconspicuous") ; "and the onlypac* 
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oE elephants is a walk, slow or quick, at time increased to a snaffling 
run. They are incapable of any motion resembling a gallop or of 
the least jump." Every man who iB going to draw an elephant 
and ought to learn these sentences by heart, albeit one is as incom- 
plete the other as awkward as the elephant's 'shuffling run.' Artists 
usually draw elephants with hooka, and then reviewers correct 
them and say that elephants "have no hooka." Arcades ambo. 

Tame elephants very rarely breed in India. A good observer told 
the writer that he had witnessed their nuptials at Pauna in Btmdel- 
kliand many yearB ago, whioh differed in no material point from 
those of othor quadrupeds. There are other (some very old) autho- 
rities for this, and mahout lieB to the contrary; now the mahout 
is of all men the premier liar, and the close companionship of ele- 
phants is, indeed, more corrupting than even that of the horse. 
Whereof a tale of Bengal, — (Mr, Raikes's, we thiuk) Baxu, dealer 
in elephants took several to a fair and sold all but oue; and around 
this sole Burvivor there walked an uncommonly Bhrewd-looking 
one-eyed Rajput stranger examining him closely. " Sir," said Baxu, 
* f I perceive that you are a judge of elephants. You are also my 
father and mother and a few other relations, — and what's more I see 
the Hajft of Dnstypore r s Diwan coming np to look at this elephant, 
and if he buys him, yon shall have 50 rupees." The Diwan did buy 
the elephant, and Baxu, who fancied that the stranger had detected 
the 'screw loose' that had so long kept that elephant on his hands, 
paid np, and said he, "Sir, I thought I knew how to 'fake* a 
screwed elephant if any man in Hindustan does, but you are my 
master. How did you find him ont I" "My brother," quoth the 
judge of elephants, aB he put a c granny * knot on the rupees in bis 
eash, "the truth is that I never saw an elephant before, and I waa 
seeking to discover which end of the brute was his head, and which 
was his tail." 

Our tale iB at this end for the present. 
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MISCELLANEOUS NOTES. 

No, I.— NOTE ON ANGRACUM SESQUrPEDALE. 

[Read before the Bombay Natural Hi*tory Society, en B6 January, 1€'J2.) 

The orchid which I exhibit to-night ia an Anyrtvxtm, a native of Madagascar j 
it has been in my possession about four yews, and has flowered regularly every 
season. 

The AngrtKiun belongs to the tribe VtmdecE, and in some degree resembles 
Aeridei, having, like them, the stems clothed with ever-green leathery distichous 
foliage, which in some kinds ib curved and graceful, while the flowers tiro pro- 
duced in long racemes from the leaf axils. The flowers are characterised by 
the spreading sepals and petals, and by the long slender spur to the lip, which 
ha* a spnjadi&g entire or 3-lobed limb. 

This particular species ** Angracttm aesgutpedrth " is desoribed by Williams 
in his *■ Manual on Orchids " in the following terms : — ■ 

'* A wonderful and noblo plant of great beauty. It was brought to England 
«' by the late Rev. W. Ellis of Heddoslow from Madagascar, where he found it 
" growing on trees. The stem is simple and rooting; the loaves close-set, cEs- 
** tichous, leathery, oblong, blunt andbilobedat theapeje, keeled, and of a dark 
•' green colour. The flowors are of a clear ivory white and very large, a font 
" across, with a greenish tail or Bpur from 12 to 18 inches in length hanging 
" from the flower. Thepedunclcs me axillary, and bear from one to four of these 
" fragrant flowers, which are produced iu Xovemher, December and January^ 
" and last about 3 weeks in beauty. There are two varieties, one having Lit gar 
M flowers than the other." 

It is the smaller plant that I have shown this evening. 

As regards the treatment of orchids generally, my experience is that in 
Bombay they have to be protected from the sea-breese and red dust. Dirt, of 
course, to any orchid., is poison, and it is one of the trials of my life to sea the 
ch<tta tnaUi brushing tho pathways next the orchid-house, raising a noble cloud 
of dust, which settles lovingly and lastingly on the foliage of the orchids- A 
prolonged course of this dusting is quite sufficient to kill any orchid- Clean- 
liness in orchids is bo much insisted on that in most manuals you will find 
advice to readers to wash the foliage with sponge and soap. 

Orchids require a fair amount of «m ; the ordinary Bombay fernery netting 
seems to admit the right amount. Creepers growing over orchid-houses are, I 
find, a mistake. Recently my orchids in one house were looking dull and 
depressed and anything but healthy. The fellow-plant to the one exhibited 
dropped its flowering stem, and I discovered that the creepers had grown so 
thickly over the roof of the house as to obscure the aun'B rays. I at once had 
the creepers cleared away and the plants have recovered. 
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Water of course is essential. I water my plants once a day all the year 
round except in the rains. Excess of water is liablo to damage the plants, and 
I find that bulbous orchids especially are liable to rot off in the rains. It is most 
difficult to make the malli understand how to moderate the supply of water, 
and also to syringe the orchids instead of watering; them from a bucket. In 
the hot weather the floor should be kept well damped. It will help your ferns 
aa much as you; orchids, and in my experience this is most essential in all fern- 
eries, especially where you cannot have artificial tanks in the bonnes. 

There is a good deal also in selecting the right spot in which to place on 
ofohid in your f ornory. This knowledge can only be obtained by carefully 
watching the progress of your plants, and moving them about until the healthy 
appearance and growth of your orchids indicate that they are in suitable 
localities. As regards the method of growing orchids, I find as a general rule 
they do bout in pots with charcoal and brick or broken potsherds and a little 
moss on the surface, especially in the hot-weather months. In the rains the 
moss can be removed. Many orchids do well on slobs of teak, but when they 
grow much they are too big for the wood and it is a troublesome task to remove 
thorn, Torrastiul orchids of course require the ordinary potting. Do not 
attempt to grow bill orchids in Uoiubay. Barton-Groves writes : — " It is use- 
**less attempting to cultivate in the plains hill orchids which grow at an 
**altitude above 2,000 ft. Thoy will probably blossom the first season, but then 
" eithor die off at once or dwindle away by dogrees." 

Lastly, do not leave the charge of your orchids to your maSi, for this will be 
but to court failure. Orchid culture requires much patience and constant care 
and attention, which only the madam sahib or sahib will give, 

Bmnbay, %Gth January, JSQ3L M. CJ. TUKNEB* 



So. II.— ^SEPTICAEMIA IN A DEER. 

The case in question occurred in a young, tame, f omala deer that bad been 
bitten by a dog. The owner being ill, it was left to the care of native servants, 
and was not properly attended to until 10 days after the injury had been 
inflicted. When admitted to hospital on the 18th November, there was a large 
wound on the near quarter, extending almost the whole length of the femur down 
to the patella.* The edges of the wound were deeply under-run, and the whole 
was fly-blown, the triceps, external, vastus and isohio- tibialis muscles being in 
a gangrenous condition and sloughing. There was also a deep ulcerated wound 
at the back of the bmb, about an inch above the point of tho hock, and the 
gastrocnemius tendon was badly torn, a large portion afterwards sloughing 
away. The wound was cleaned, the gangrenous portion of the skin and 
muscles removed, the whole irrigated with corrosive sublimate solution, 1 in 



• The above appeared in the Veterinary Journal for January, 1SU2. 
16 
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1,000, and afterwords dressed with iodoform. On the 16th there was 
considerable erysipelas of tho whole of the tibial region. This was trotted with 
belladonna externally, and tine. fen', pcrchlorid -4 minims, and pot. ehlor. 
4 grs, in a draught morning and evening.. On the 18th all symptoms of 
crysipolag had vanished, and the treatment was discontinued. The case did well 
till the aOih.wbon the temperature roso to 103-8 with n iiruco-purulcnt discharge 
from both nostrils. The aniinid was found dead at (J a.m. on the 21st. 

Fost-mortcm at 11 aw., 21st November, 1801. 

The body wag well nourished. At the umbilicus a hard tumour was felt. On 
dissection of thu wuund, the whole of the adjacent muscles woru infiltrated with 
minuto abscesses. The sacrosciutic nerve was highly inflamed/ and there was a 
large clot in the popliteal vein. The inguinal lymphatic glands were highly 
inflamed, and showed numerous points of pus on section. Tire ilio-cojcsl valve 
was highly congested. The rumen showed four deep ulcers, with tho character- 
istic raised edges. Tho lunga showed old adhesions on both sides, but more 
particularly on tho right. Both luu ga were in a gangrenous condition, and were 
simply a mass of minuto abscesses, especially the right one. The heart was 
adherent to tho pericardium, and both it and the cndocardiiim had well marked 
ecchymoais on them. The right side of the heart was almost filled ivp with a 
large ante-mortem clot, that passed right through tho aurieuhir-voiitrioular 
opening. The tumour felt at tho umbilicus turned out to be hair calculi in the 
rumen, that altogether weighed Sf ozs. There was an entire absence of tho new 
mown hay smell that is bo characteristic of sopticsemia in the human being. 

This case appears to show bow little cliance there in of deer living that have 
been wounded and cseapo into the jungle, and how, from motives of humanity, 
sportsmen should refrain from firing " Long ** und " Snap-shots." 

J. A. NTOK. 
Prinoipal. Lahore Veterinary School. 



No. LTL— ATUBICOtiAB A5TNELIDE. 
On tie beach o! Mahim—uot tho Bombay Mahhn, but that 00 miles north 
of it» best known as Kelvi Mahim— I e&iuo across on amioliflc worth describing, 
as bouie ono may identify it- 

Tho tube was leathery, about 6 inches long, and one-sixth of an inch in 
extreme diameter, of a dirty nWiy-whito colour. About four and a half inches 
of this tube were attached to the underside of a loose atone some 10 inches 
by 0, and 3 inches thick ; such a stone as ono would tiihik rather too big 
to throw at a dog, but nut too big to dash down upon any object which 
might deserve that attention, This attached part of the tube was much 
flattened to the stouo and greatly contorted. Tho remainder was straight, 
free, and cylindrical, bearing ut its cud at the surface of a tide-pool, wherein 
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the stone lay, the usual flower-liko toft of branchiro. Thaae "were not as 
usual crimson or whitish, but of a vory rich chestnut-colour. I watched 
thorn for Borne time, and found them extremely sensitive to light. My 
movements affected them but little. But on moving my stick bo as to 
bring a mere pencil of shadow (that of a steel point) aerosa the branchiae, they 
immediately retreated with a jerk into the tube. The stick itself was a foot 
abovo the water, and no motion of it, or of my body, affected the action of the 
annelid o until the tiny Bhadow foil upon it with as sharp and instant effect as 
that of red-hot iron. 

ThiftiR a granf, nrnghhrnirhood for tho feibioolar ftunelides. Beyymla builds 

reefs here that would not bo a disgrace to soma of the corals, and the sands are 
full of the great soa-oaddis (Terehellte), 

Jn a general way, however, the boatih is not rich, the most noticeable thing 
(in the walk now recorded) was an imm ense number of small olive-gray 
Aplytia, with white spots, apparently beached against their will* and dying. 

Oddly enough, while observing these, my attention was attracted by the 
sound of heavy rifled ordnance from Bombay; over 50 miles away, and not 
up wind either. 

KBSWAL. 



No. IV.—" ST. BRANDAN'S ISLE." 

It is a trifle hard to say whether a meteorological phenomenon comes within 
our Bcopo or not. 

At any rate, on the 11th February, 1892, there was visible from Mahim 
Fort, Tanna district, an -unusually distinct appearance of the " Fata morgana," 
" St. Brandan's Isle," or (as it is best imown to- sailors), " Cape Flyaway." 

West and North of West was a bank of clouds-; unmistakoablo enough, clear 
of this, from "W. by B. to W. S. W., was a group of mountainrnm islands 
apparently about SO miles away ; but clearly reflecting the coast ranges behind 
us, distant from our backs, the nearest about S miles in a straight line, the 
furthest, perhaps 20. 

I called up two boatmen, who spontaneously remarked the identity of the 
apparent island with the hills to the east. They had no knowledge of any 
legend about such things, but thought them a sign of doubtful weather. There 
was no inversion of anytliing. 



No. V.— 8P0BT DT THE ISLAND OF KAEAT1YOE.* 

Off the North-west coast of Ceylon, and about a mile and a half from the 
mainland, is a long narrow island called KarativoB, very little known, and of 
almost no mercantile importance, its only merit in this sense being that it is, nt 



The above appeared in The Field on 80th January, 1898. 
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Certain timed of the year, used &a a fishing station by the natives of the colony. 
Excepting in the season, when the Singolesc fishermen visit it to catch fish for 
the purpose of drying and Baiting, it is wholly uninhabited* Unless, indeed, it 
be by a few Chinamen, who go there to catch tho sea-slug {callnd in Tamil 
" attai ") which abounds on this part of tho Ceylon coast. These slugs- -I do 
not know their correct scientific name — are large things about 8 in. or 10 in. in 
Length, black and slimy, and of a most uninviting appearance when freshly 
caught, but when boiled they shrived up to very small dimensions, and lose a 
great deal of their repulsive look. I have never tried them, but they are 
esteemed a great delicacy among the Celestials. But if the island is, in. all 
important rospcefcs, insigniflcantj it is, looted ftt from tho sportsman's point of 
View, a perfect paradise. Its entire length is about ten or eleven miles, and 
its breadth at the widest part, which is at the north, about a mile. It is mostly 
composed of loose Band, covered with scrub jungle and largo mangrove swamps, 
but there are a few glades of coarse grass here and there, and plenty of springs 
of excellent water. It simply teems with deer, or did a few years ago, when 
I was shooting there. How they got there is somewhat a mystery. The 
prevalent idea is that they were introduced by some old Dutch grandee 
before the occupation of Ceylon by the English, and there is some colour to 
this opinion, from the fact that there is r. ruined old building on the island, 
which may possibly have been a sort of shooting box in tho time of the Dutch. 

It Was early in January when I made a solitary hunting trip there. I took 
a native dhofley, and Bailed through the Calpentyn liokc a.nd past Dutch Buy, 
and after a twenty-four hoars' run, roachett tha north of the island. At this 
season there were fortunately for me. a largu number of Sinhalese fishermen 
there ; they had their " kottoos " or huts all along the shore, and thoy proved 
invaluable allies in driving the deer. Those men were nearly all Roman 
CatholioB from the towns of Colombo and Negoiribo, and consequently had 
tut D mldhiatic ecrupleft about hunting or tuking life ; in (iict, they were 
Very keen sportsmon, and very obliging follows to boot, The goldon plover 
simply swarmed in many parts along the coast, and curlew, whimbrel, and 
every description of waders wore to bo seen in great numbers about the shallows 
of the lagoons, while large packs of Wild fowl were floating about well out 
of range from the shore. Tlic grey partridges also were very plentiful, and 
in the early niomiug and evening could he hoard calling all over the place. 
It shnuld be understood that the west coast of the island faces the high sea, 
but between the eaat coast and the mainland of Ceylon is one of those back- 
waters so common along tho north-western coast ; comparatively smooth, 
and in many places very shallow, and it was here that the wild fowl, curlew, 
dtc-, were to be found. 

The first morning (Jan, 8) I tried stalking. The place is not very favourable 
from it being very b ashy, and having very Kttle grazing ground in the open* 
Any amount of fresh troths of deer were to he f onnd, and twice I found a small 
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1 lerd but they wore among the bushes, and only offered snap shots ■which, 
failed to do any execution. Coming home, or, mora properly speaking, to the 
boat, for we made it our camp, we saw f our magnificent ducks in one of the 
lagoons about 80 yards from the shore. They were a very rare kind, called in 
Tamil " chemboo-tara" (copper duck), as large as a Brent goose, and of a 
golden colour ; henoe the name. I tried to got near them, but they kept on 
rising just out of shot and pitching a little further on, until at last I resolved 
to try a shot with the riflu at them. The bullet appeared to pitch within an inch 
of them, but clearly did no damage, for they got up and flew out of sight, to 
my great disappointment. In the evening I again found deer, and bagged a 
doe, aud had good sport with golden plover and whimbrel along the shores 
of the lagoons. 

Next day (Jan. 4) I persuaded a lot of the Sinhalese fishermen to come and 
drive the jungle for tae, and they willingly complied, and proved capital 
beaters. It was not at all easy shooting, for the bushes were very thickj and 
the deer nearly always avoided crossing what open spaces there were. The 
first chance I had was at a grand buck, who galloped past me within 40 yards, 
and I managed to miss him carefully with both barrels, but in the next two 
drives I watt lucky, and bagged a buck and a doe. We were having the last 
drive of the morning, and a magnificent buck, with a grand head, broke cover 
some 30 yards from me and presented a side snot. I distinctly heard the bullet 
strike, and saw the dear stagger, but he galloped on through a mangrove swamp, 
and out on to the mud bordering the lagoon. He was going weakly, and I 
ran after him as f aat as I could, but it was very bad going, first in the loose 
sand and then in th« mud, ntid lin got a long wny from me- He held on 
through the mud, and then took to the water to swim across the lagoon, which 
was about 150 yards wide. He presented a fine picture, boldly nfcriking out, 
and every now and then turning his grand, antlered head, as if to look back 
at his enemies. He was evidently making for some thick covert on the 
oppc&Ite shore. I could not get very far out on the mud, but fired three ebota 
at him from where I was. It was a long range, and I was shaking from my 
run, andj of course, miaeed him. By good luck, however, there were two 
or three fishermen on the opposite side, and they saw the buck flwiiuuung, 
and one of them waded cut into the shallows, and got up to the deer who was 
nearly exhausted by his wound aud long swim, and killed him with an oar. 
He was afterwards brought over to mo, and I found that my ballot had 
struck him behind the shoulder but too low down. It was satis* actory that he 
Bhould be brought to bag, rather than die a lingering death in the jungle. 
This made our third deer— two bucks and a doe — and we considered that we 
liad Laa a good morning" b sport, 

In the afternoon we beat for partridges. I had no dogs — they wsuld not 
have been of muoh use there, and would probably have been knocked up by 
the sun, the heat being intense — but employed three of my boatmen to beat 
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the bushes, while I kept a littlo ahead of thorn. It is very pretty shooting. 
The birds aro very much like the English ones about tho back, bat have dark 
bars on the breast, and pink legs, armed, in the cjisb of the cocks, with sharp 
spurs half an inch long. They fly vory well, though not quite so sharply as 
the home bird. I have weighed a great many largo individual birds, and have 
often, got an old ooek of 1 5 ox. ; but this ia exceptional, the ordinary weight 
being from 11 osr. to 13 oz. They are excellent eating, but owing to the 
climate, cannot bo hung long enough to got tho true game flavour. "We found 
plenty of birds in the north of the island, and had excellent sport with thcni. 

Thu white- headed fish eagle tvm very common. ThceC grand birds often 
measure over 6 ft. across the winga, and their strength of talon is wonderful. 
I saw one do an uxtraoTdinary thing ; ho pounced down on to the lagoon, 
seized a good-sized fish, fully £ lb. and soared upwards with it in his talons. 
He was some 90 yards or 100 yards distant, and I fixed at him with tho rifle. 
The bullet no doubt whiszed close to him, for he gavo a twist and dropped the 
fish, but instantly he darted downwards again, and caught it almost as soon as 
It touched tho water, and "boro it off. 

On the following day (Jan. o) we had another deer drive, and I bagged a 
buck, missing two oilier chances, and then we left tho island and Boiled across 
the back water to the mainland. We landed at aplaco called Kutherai Mallee 
(Horse Mountain). Why " horse " T cannot say, but there is a small hill there 
which is very remarkable, considering tho unvarying flatness of the rest of the 
coast. There was a miserable little hamlet in the neighbourhood, where there 
Were a few Tamils, and one of them undertook to show mo a placo where bears 
came at night to drink. "We found tho fruah track of one boar near a Bmoll 
pond, and I detcnained to watch there. This particular bear had a certain 
notoriety about there, from the fact that he had a lame foot, as his traek plainly 
showed. Tho natives of the village spoke of him as "the cripple," and I was 
told that ho had been shot at more than once. 

It was not the heat time of year for night shooting, being the wet monsoon, 
but hi this part of the island there is never a very great abundance of standing 
water; the sandy soil absorbs the rain almost as fast as it falls. It was a good 
moon, and we watched the pool through the night, but no bear appeared. In 
the morning we went and examined another pool, about half a mile distant, 
and found that our laroo friend had paid it a visit during the night : his peculiar 
track could not be mistaken. Wo resolved to watch here in tho night, and 
placed pieces of newspaper on tho bushes auxrouuding the other pool. This 
was done with tho idea that, if the bear went there, he would be frightened by 
the appearance of the paper, and might possibly come to our pool : hut as we 
afterwards found, ho never wont there at all. It was about 2 a-m. when we 
heard the welcome radio in the jungle which told of tho advent of bruin, and 
when he came to the water he gavo a splendid shot under the clear moonlight. 
The bullet caught him well behind tho shoulder ; but, as is usually tho case, 
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he bolted off yelling into the jungle. In the morning we found 1dm lying 

dead with a stick between his teeth, not more than uO yards fiom tho pool. 

Ho was an old mtj flP j and one of Ma hind feet had bften wounded in Bomo way, 

either by a bullet, or Tory likely in a fight with one of his kind. It waa an old 

wound, and had long since healed- At any rate, the foot had a clubbed 

appearance, and accounted for the peculiar track whioh ho left, which bad 

obtained for >■"» tiie soubriquet of " tho cripple." 

Jesse. 



No. VL— A TIGER ATTACKED KLEPHANTB.* 

I fancy that it is in the Field that I have eeen it stated mare than once that 
a tiger will not attack an elephant, or that* on the rare occasions wheu it does 
venture to attack one ol these huge brutes, it always gets tho worst of 
it. The following facta will, however, T think, help to disprove these statements : 
— In September last, a timber contractor reported to nie that a female elephant 
and cab? bad boon attacked by a tigor when they had been turned loose to 
erase at the head-waters of one of the streams which rise in the Pegn. Tomans, 
end tliat the calf had been kiUod. I hardly credited the report at first ; but 
on inquiry, I found that it was perfectly truo. From tho footprints it was 
evident that tha tiger had tackled the calf (a two-year old male) when it had 
strayed from its mother. The mother bad come to the rescue, but was unable 
to do anything and only got badly mauled about tho bind quarters, and was 
apparently driven off ; the calf was killed, and found partly eaten the next day. 
That night a row of spring spears was set by the Karens (who are very onto at 
this sort of trap], and in tho morning it waa found that one of these bad taken 
effect and the tiger had gone off with about 3 ft of it. The greater part of that 
day the brute was heard in a large paing grass jungle, roaring, and evidently not 
at all pleased with the 3 ft. of bamboo. The next that was heard of him, three 
months later, was that ho hud lifted two bullocks from a Cutch camp, about 
forty miles from tho scene of his former' exploits. Shortly after, another 
attack on a contractor's elephant waa leportocL It waa evident, from the 
marks on the ground, that the animal, which waa a full-grown female, had 
been caught when asleep ; and when I saw it a week afterwards it still had 
drcaiful maiks on tho top of its shoulders and in the centre of the back, which 
could be tho wcrk of nothing else but a tiger. It is more than probable 
that it was tho same tiger which had killed tho calf three months before, for 
he was evidently voiy lame, if not maimed, tho marks of throe feet being dis- 
tinct, whilst only the claws of the fourth just touched the ground. Tho spear 
had evidently nearly given him his quietus. 

Four days afterwards a tiger tackled another elephant, this time a big 
tusker, worth over Re. 2,000, which died five days after. In this case it would 

* Tho above appeared in The Field on 13th February, 1BSS. 
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appear that the elephant "was in a narrow Rnd shallow nullah with steep 
banks. The tiger jumped from tho bant, and was shaken off more than onco, 
but returned to the chargo again and again. The elephant, however, got off 
with ita life for tho time being, and "was taken into the nearest village with 
dreadful wounds along nearly tho whole length of ita back, the points where 
the tiger had apparently concentrated hia attacks being the backbone about 
& foot in front of the root of the tail. 

The tiger, I am sorry to say, ia Still at large ; tho Europeans in tho district are 
all officials, and are too hard-worked to spare timo for a tiger hunt ; wliilst 
a party of Bturman chikarries who have fjonc out, juried on by tho offer of a 
reward, have us yet had no luck. 



G. Q. Cobjjktt, Deputy Conservator of Forests. 



Thanawaddy, Lower Burma. 



PR0CBEDETO8. 

PROCEEDINGS OF THB MEETING HELD 03 26th JANUARY, 18M. 
The cHual monthly meeting of the member* took place on Tuesday, the 26th 
January, IJt. G. A, Muuonachie presiding;. 

The following gentlemen wore elected members of the Society : — 
Hi* Highness the Gnekwar of Baro.la, Captain H. B. Tufnell (Neemnch), 
Iiieutynniit C. H. Ward (Fjisn.bad), Dr. i!*nctkjco Doflanha&y Cuma (Bmnbey), Uj- W- 
G. Wood (Naini Tal), Mr. C. P. George CSeeunderabad), Mr. Frank Field (Bohar), 
Dr. Nftderahaw H. E. Sukhia (Bombay), Mr. O. J- Nirholls, B.C.S. (Benares), 
Captain A. L. Hibbert, K A. (Belganm), Mr. A. V. Mnnro (Mooltan), Mr. N. 1>. 
Glazebrnok (Bombay), Mr. ilartiew Loam, P.W.B. (yiTsugupMlBju), Oautiii: Mna.de 
(Resident, Bhop&l), Mr. Uarrecuibhoy Ebrahim (Bombay), and Professor W. H, 
Sharp [Bombay). 

CONTRIBUTIONS DUTUNG DECEMBER, 1891. 



Contribution. 



2 Spotted Dovch fa-live). .. 
2 Fin- tailed Band Grouse 

(alive) . 
1 Torpedo Fifth „.„..„.... 
1 Panther's Ekin 

1 Bird's Skeleton 

2 Bed-Created Wood-qnailfi] 

(alive). 
S Bronzo- Winged Dovea 
(alive). 



Descripiiuii. 



Tiutur suratunais .... 
Pt erodes alchaLa ... .. 



Contributor. 



Narcine timlei m « ww > 
Folia pardnB .......«...,>■.■ 

Krithaona rnbccola ....... 

BoHnlns roulronJ ..*.»...■ 

Chalocphaps indica ....«,.. 



MiflB G. O'Neill. 
Mr. W. Camming. 

Mr. Ardoahir Dadabboy. 

Mr. R. B. Gupta. 

Mr. W. F. Sinclair, CJ3. 

Purchased. 

DO. 
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Contribution. 



Description. 



Contributor. 



S Bird-eating Epidera 

(alire). 
1 Skin of the Created 

Grebe. 
1 Bffg of do, 

1 Egg of Bustard" 

1 Eight-Legged Puppy „. 

24 Birds* Skins „ „.„. 

1 Jungle Cat «*™.«^. M .». 
1 Kingfisher (alive). «.« 

I Bittern mmmm «■■•«•■» 
J. l-iODrH) .4|«m«bv + mi»«**.» ■» 



Mygale f aaciatug. 

Fodicepe cristatnj .... 






From Kharaghori*. 

Zupodotis edwardaj 

Canis fatniliarie 

'Brora Central Provinces 

Felix chauB 

Halcyon smyrneniia ... 
Butuurug eceLIaris ......... 

Naga, tripudinns ......... 



Mr. H. R. P. Carter. 

Mr. B. Bnlkley. 

Do. 

JK 

Mi*B Hale. 

Mr. F- B. Gymone. 

Do, 
Captain MitoheU. 
Vr. W- Murray. 

Major Gerald Martin. 



MINOB CONTRIBUTIONS. 

From Colonel K. Mackenue, Mr. W. Shipp, Captain Sbopland, and Mr. T. H 
Fathare. 

CONTBIBUTIONS TO THE LIBHAEY. 

*' Catalogue of the Dipterous Insects or the Oriental Begion n (Bigot), from the 
Authors •' La Nature," for 1890-91, from Dr. W. Dymook 3 " Xhe Indian Forester " 
—Ho. IS, in exchange j " A Monograph of the Oriental OioadidsB fl (DigtaTitJj Part 
IT., in exchange ; " Indian Museum Notes," Vol. H., in exchange j " The Faana of 
British India — Mammalia," Fart II., (Blandford), from the Author. " North Ame- 
rioan Fauna," No, 5, in exchange. 

THE OEE8T12D GB1BB. 
Special attention was drawn to the gkin and egg ol the Crested Grebe received 
from Mr. H. Bnlkley, of Kharaghora, where the bird was found breeding in August 
last. This Is the first instance on record of the Created Grebe having been found 
nesting in India. 

AN EXHIBIT. 

Mr. M. C. Turner exhibited a beautiful specimen of a huge white oruhid {A-nijra 
c urn sesquipvlBte}, from Madagascar, which was greatly admired, nnd read & abort 
paper on tha dtffioultiBB whioh attend the HuGceBsTal culture of orchid 8 in Bombay- 

THE MAMMALIA OF SOMALI-LAND. 

The Honorary Secretary read the continuation of Mr. J. D, Invorarity'fS interesting 
paper on Somali- Land, containing an account of his two sporting tours in that 
country. 

The following papers wore also read r— " The Protection of Game in Bind," by W. B" 
Hexton. " The Butterflies of Travancore," by H. S. Ferguson, F.L.S. " Note on 
Caaaia grandi* and C<u*ui marpinata/' by G< M. Woodraw. " Branching F&lnu and 
Tree-Ferna," by L. de NioeVille. u The Protection of LarvTO," by E. H. Aitken. 

Doctor Maconachic proposed a vote of thanks to the author* of the various papers , 
and the meeting then ended. 
10 
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PROCEEDINGS OF THE MEETING HELD ON Ibt HAHOH, 1892. 

The usual monthly meeting of tho member* of this Society was held cm. Tuesday 
the let March, 1882. Mr. Andrew Murray presiding. 

The following new members were elected : — Captain 0. H. R. Browne, P.W.D- 
(Bombay), Captain G. H. Loch, Looahai Hills (Cachar)| Mr. B. M. Thoroasoo 
(Sheogtirfa) ; Mr. E. E. Fernandez (Baroda) ; and Dr. Dhargalker Luxmon (Bombay). 

The following contributions were acknowledged i — 

CONTRIBUTIONS CUBING FED KIT A KY, 1892. 



Contribution. 



Description. 



Contributor. 



1 Owl (alive) 

1 Brown Flying Bqnin-el 

(alive). 
1 Green Tree Snake .., ... . 

1 Porcupine's Skull .,,. 

Deer's Horns ., 

2 Sanaa Crane 'a Egga 

1 Bnake 



Strix jaranica ..,„,„.. 
Pteromya oral ,„«, 

Dryophia Tnycterizana , 
Hygtcix lenoura. ........ 

Hucervus eldii 

Grna antigone 

Lycodon aulioaft ...... 



Misa Atkinson. 
Mr. J. David. 

Dr. T. 8. Weir. 



Capt. A. Gwyn- 
Mr, 0. E. Kaue. 



MINOR CONTRIBUTIONS 

From Mr. G. Owen Dunn, Mr. C. J. Michael, Mr. J. Benjamin, Mrs. Aston, Veteri- 
nary Captain J. Mills, and Captain A, Gwya. 

CONTRIBUTIONS TO THE LIBRARY. 

"Tho Fauna of British India (Blandford)— Mammalia," Vol, IL, from Mr, W. F 
Sbaolair, OB. i and « Phaxaaoographi* India*/ 1 Part V. (Djmock), from the author. 

EXHIBITS. 
The I[onT>l* Mr» Justice Birdwood exhibited a fine specimen of Gloxinia grown in 
Bombay, and * r. M, O. Tnmar Beat two beaufcifnl orchid* In flowers, vis,, PhaUo- 

nqptit schille ana and endrolium aggregating which were much admired. 

THE ACCOUNTS FOB 1891. 

The Accounts o! the Society for the year ending Slat December, 1891, were laid 
before the meeting by the Honorary Treasurer, Mr. Andrew Murray. The total 
expenditure during the year amounted to Ba. 8,983 (out of which Bb, 4.M.6 were 
spent on the JowrnaJ), and a balance of Eh. 1,454 was carried forward. 

The Accounts were passed subject to the usual audit; and a rote of thanks was 
passed to the Honorary Treasurer. 

LANDSCAPE GARDENING IN NATIVE STATES, 
The Honorary Secretary read an interesting paper on the above subject, by Mr. H. 
St. John Jaokson, of Allahabad* containing descriptions of the gardens which had 
been laid out at Jeyporo, Gwalior, Oodeypoore, Durbhunga, and other place*. The 
paper appeared in No. TV., Vol. VI., of the Journal. 



PROCEEDINGS 1ft 

DISEASES OF FIG TBEES. 

Or. 1, EL Lieboa than delivered a lecture on what appears to be an hereditary 
disease of the branches and leaves of the fig-tree known as the Fiprse (Ffcui tsiela). 
This tree occurs in large numbers on the road between Poena and Mahableshwar, and 
those who have travelled along that road must hare noticed a curious phenomenon 
presented by the tree. From it* branches may here and there be seen hanging 
lupge {T^AOn h^Tls, u~ke Chineae limtArrm, Thf»y &ra nmipnfled entirely nf nnmtfou 
small leaves, thickly congested on email branchiate, which are also numerous and 
congested on larger branches. Ah seen from a distance one is apt to infer that the 
leaves have been brought together either by spiders or red ants, bat closer examina- 
tion, shown that the loaves are freej and that the appearance is doe to the Innumerable' 
short branches shooting out £n close proximity to one another and bearing small 
closely imbricated leaves. The branch of the tree thus affected gradually dies. The 
lecturer stated that these abnormalities were, in hia opinion, due to an hereditary 
disease, and were not caused by either a fungus or by inieota 

A vote of thanks was passed to Dr. Liaboa for his valuable lecture, which was 
illustrated by moans of photographs and specimens. 
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